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SOME GENERAL RESULTS OF RECENT NORWEGIAN 
RESEARCH WORK ON ARCTIC LICHENS! 


B. LyncE 
(Plates 284 and 285) 


In 1921 the writer joined the Norwegian scientific expedition to 
Novaya Zemlya. The botanical results have been published by the 
Norwegian Academy of Science in Oslo. In 1926 he worked in 
Spitsbergen (Bell Sound). His large collections from this expedition 
have in part been determined, but the results have not yet been 
published. In 1929 he worked in North East Greenland as a member 
of the expedition, which the Norwegian Svalbard-og Ishavs-under- 
s@ékelser (the “Svalbard Office”) equipped. 

In addition to his own collections he has-also (entirely or in part) 
determined the Arctic lichen collections of Th. M. Fries from Bear 
Island and Spitsbergen in 1868 and from West Greenland in 1871, 
and he has determined the lichens from several Norwegian expedi- 
tions to the Svalbard region and to East Greenland. Together with 
his friend P. F. Scholander he has worked up Scholander’s lichen 
collections from North East Greenland from the Norwegian expedi- 
tion of the year 1930. He has also had full access to the large Arctic 
lichen collections in Copenhagen (from Greenland), Helsingfors 
(Bering Strait), Stockholm (Spitsbergen and Eastern Siberia), and 
Upsala (Spitsbergen). 

Compared with these Scandinavian herbaria the Arctic lichens of 
the other herbaria in the world are less important. And they are not 


1 Published with aid of a gift to RHopora from Mr, Bayarp Lona, 


134 Rhodora [May 


always accessible, for several important herbaria have rules that 
restrict the loan of their material to other institutions. 

As a result of these studies he has arrived at some general results 
on the distribution of Arctic lichens, which he would like to present 
to an American public. For they imply some suggestions on the little 
known lichen flora of the North American high mountains, especially 
on the nivale lichen flora of the Rocky Mountains. 

Let us first consider the lichen flora of North East Greenland, from 
Scoresby Sound and northwards. The Second German Polar Expe- 
dition in 1870-71 was the first to collect lichens here. The expedition 
worked under extreme difficulties in this region, which was then very 
little explored. It was in reality almost unknown. Their lichens were 
determined by the German lichenologist G. W. Koerber, who iden- 
tified 52 species in the collection. The next botanist on the area was 
the Danish Dr. N. Hartz in 1891. He chiefly worked in Scoresby 
Sound, about 70°-72° N., south of the German field of exploration. 
Dr. Hartz’s very important paper, which has, perhaps, not been duly 
appreciated, contains interesting observations on the vegetation, the 
importance of the snow cover, and also on the lichens. His lichen 
results were remarkable. Deichmann Branth identified 190 species 
in his collections. During the Danish expedition in 1898-1902 Ch. 
Kruuse collected a few lichens near the outlet of Scoresby Sound, and 
especially in the Angmagsalik district, south of Scoresby Sound, about 
66° N. His scientific interest was the vascular plants. The Swedish 
Nathorst expedition in 1899, in search of the aviator Andrée, completed 
our geographical knowledge of the large fjord system north of Scoresby 
Sound, now called Eirik Raude’s Land. Their extensive topographical 
work left them but a very limited time for botanical research. Their 
few lichens were determined by Malme. The Danish “Danmark”’ 
expedition in 1906-08, under the command of Mylius Erichsen, de- 
voted more time to lichens. Its botanist, Lundager, collected 68 
lichens, identified by O. Gallge. The lichens were collected about 
Danmark Harbour, their headquarters (76° 25’ N.). Lichenological 
research was an important botanical object for the two Norwegian 
expeditions in 1929 and 1930. We worked in the fjord district be- 
tween the Liverpool coast in the south and Cape Wynn in the north, 
near the well known Sabine Island. 

The determination of crustaceous lichens requires an immense 
amount of microscopical work. There are many of them in our 
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large collections, and we (i. e. Scholander and myself) have as yet 
only been able to work up a part of them. But the determination of 
our larger lichens has been published (Lynge et Scholander: Lichens 
from North East Greenland, collected on the Norwegian Scientific 
Expeditions in 1929 and 1930. Oslo 1932). 

We now have a fully representative collection of these lichens from 
North East Greenland. Its flora of “larger lichens,’ and also some 
genera of crustaceous lichens, is now so well known that it can be 
used as the basis for a comparison with the lichens of the same genera 
from other well explored Arctic regions. At the same time I have 
worked up the same genera in the almost inexhaustible treasures of 
undetermined Arctic lichens in the Oslo herbarium. I have also 
determined the same genera in Th. Fries’s West Greenland collections, 
and I have revised the Copenhagen Greenland material of them. In 
this way I hoped to obtain really comparable material from large parts 
of the Arctic. For the small and often very inconspicuous lichens can 
only be extensively collected by trained lichenologists. Other botan- 
ists overlook them, even if they are excellent observers. 

We now have good material of the larger lichens from the region 
between Ellesmere Land, west of Greenland (The Second Norwegian 
Arctic Expedition in the Fram, botanist: Simmons), across Greenland 
and Svalbard (the Spitsbergen region) to Franz Josef Land and 
Novaya Zemlya, and also from the Bering Strait district (the famous 
Vega expedition, botanist: Ernst Almquist, the lichens determined by 
Nylander and by Vainio). 

Future expeditions will bring to light many additional facts on the 
lichen flora of these regions, also on the larger lichens. I may thus 
mention that in 1931 Scholander found Physcia constipata and fertile 
plants of Dactylina ramulosa in the North East Land of Svalbard. 
But, as it is, the available facts from these regions are supposed to be 
fully comparable. 

Unfortunately our knowledge of the lichens of the Siberian coast 
west of the Bering Strait district is as yet insufficient. Several 
Swedish, Finnish and Russian expeditions have worked there. But 
much of the material still awaits determination, and other collections 
which have been determined are hardly large enough to be representa- 
tive. In spite of important papers by Elenkin, Savicz, and others, I 
am of opinion that our knowledge of the lichen flora of this immense 
coast is still so incomplete that it would be misleading to use it for 
comparisons with the above mentioned regions. 
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Our knowledge of the lichens of the Canadian Arctic coast west of 
Ellesmere Land is so insignificant that we are obliged to pass over it 
in silence. 

In 1929 all the East Greenland expeditions had to force their way 
through heavy pack-ice. Every day we risked having our ship 
destroyed. Should we succeed in getting through it? If so, how 
should we get back again to the sea and to our home? Such were our 
thoughts. We succeeded. 

We were much astonished to find a land of almost constant sun- 
shine. The penetrating Arctic gales, and all the fog, sleet and the 
icy cold rain, which we knew so well in Svalbard and in Novaya 
Zemlya, were entirely lacking during almost the whole summer. 
There was only one attack, and a serious one, towards the end of 
August. 

The available data on the precipitation in North East Greenland 
are very incomplete. But we know that it is extremely low. Most 
probably there are many places in the desert of Sahara with a higher 
precipitation. The reason for this is supposed to be the high atmos- 
pheric pressure over the inland ice. The winds rush down the high, 
bold shores like the foehns of the Alps. From well known physical 
causes it becomes ever drier downwards. In the lowlands it is so dry 
that there is very little rain. The little precipitation they have 
comes during the winter as snow. There is hardly any rain during 
the time of vegetation. At the Norwegian meteorological station 
Myggbukta the annual precipitation is supposed to be about 300 mm. 

Through the spring the moisture in the soil is sufficient. But 
during the month of July the ground dries up, the moisture evaporates, 
or it disappears in the ground. During August the ground becomes so 
dry that in the continental parts of the fjords we often saw salts that 
had been precipitated on the open surface of the soil. I have no 
remembrance of a day in Spitsbergen or in Novaya Zemlya when I 
returned from my excursion with dry feet. In Spitsbergen we often 
had to paddle for miles along the beach in order to find a spot that 
was dry enough for a tent camp. In North East Greenland there was 
no trouble whatever about such things. 

The result of this dry climate is evident: a heath vegetation is 
developed. In July we find the beautiful flowers of Cassiope tetragona 
and Arctostaphylos alpina covering large areas, and Empetrum nigrum 
and Betula nana are common all over the land to the very shore 


——E———— 


1934] Lynge,—Results of Research Work on Arctic Lichens 137 


of the open. sea. In the moist climate of Novaya Zemlya and 
Spitsbergen these plants are rare, in places lacking, plentiful only in 
some more continental parts, e. g. the inland end of Isfjorden (the 
Ice Fjord) in Spitsbergen. 

It is not the object of the present paper to discuss the distribution 
of the Arctic Vascular plants. But I may perhaps be allowed another 
digression. According to Ostenfeld we know 181 species of Vascular 
plants from the Angmagsalik district, at 66° N. He records 169 
different species from the mighty Scoresby Sound district, between 
70°-72° N. Still farther north the two Norwegian expeditions in 1929 
and 1930 obtained no less than 169 different species, exclusive of 
hybrids, in Eirik Raude’s Land, between the Liverpool coast and 
Sabine Island, 73°-75° N. 

These figures are not in every detail comparable. In the Norwegian 
records the genus Draba has been split up into narrower species than 
in the Danish records. But this difference is, on the whole, insignifi- 
cant. The Vascular flora of the two southern regions has been quite 
as well explored as that of Eirik Raude’s Land, by Kruuse and Hartz. 
Even with due allowance for the Drabae we find that the number of 
species is reduced by less than 10%. from 66° N. to 73°-75° N., a 
distance that is about one-third of the distance between Angmagsalik 
and the North Pole. 

This shows that the conditions of life must be very uniform on this 
enormous coast. Furthermore we know that several plants, as well as 
animals (the musk-ox, the polar wolf), must have immigrated to 
East Greenland by the northern route, north of Greenland. Few of 
them have reached the Angmagsalik district. They accordingly 
represent an extra contribution to the flora (and fauna) of the two 
northern districts, as compared with the flora (and fauna) of the 
Angmagsalik district. On the other hand the latter district has re- 
ceived elements that have not reached the northern regions, such as 
Sedum acre and others. 

An Arctic traveller, who has had his experience in Spitsbergen and 
Novaya Zemlya, knows that the coast flora is poorer than is the flora 
of the more continental parts of the fjords. It will decrease again 
towards the inland end of the fjord if intensely glaciated. It is: suffi- 
cient to compare the coast flora of Isfjorden (the Ice Fjord) in Spits- 
bergen with the rich flora of Sassen Valley and other continental 
valleys of the same fjord. We saw the same situation in Novaya 
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Zemlya. This is true for the Vascular plants and to some extent also 
for the lichens. But we must not forget that many lichens have an 
extreme need of nitrogen, and are, accordingly, restricted to the bird- 
cliffs of the coast. It is chiefly the southern lichens that retire from 
the coast. It might be suggested that the relatively rich flora of 
vascular plants in the northern districts in Greenland is due to the 
great areas of ice-free land along the immense fjords. Compared 
with them, the largest in the world, the fjords and the ice-free land 
of the Angmagsalik district are very small. 

Arriving, with our former experience in the maritime eastern Arctic 
regions, we were much astonished to find a fairly rich flora along the 
coast in North East Greenland. Farther inland the flora varied in rich- 
ness, on the friable chalky sandstones behind the diabases a rich flora, 
on the hard rocks a very poor one. At the inland end of the fjords it 
was decidedly poorer than on the coast, evidently due also to the dry, 
almost desert climate. It is, therefore, not probable that the great 
number of vascular plants in the northern fjords is due to the greater 
extent of the ice-free land. 

In Novaya Zemlya these things are very different. We found 159 
species of Vascular plants in Matotchkin Shar, a little more than 73° 
N., and only 70 species at Arkhangel Bay, just south of 76° N. 

We must take into consideration the greater difference in the con- 
ditions of life between Matotchkin Shar and the intensely glaciated 
Arkhangel Bay district in Novaya Zemlya, as compared with Ang- 
magsalik and Eirik Raude’s Land in East Greenland. Yet I venture 
to suggest another factor, perhaps worthy of consideration: TIME. 

In the region covered by our work in Novaya Zemlya there was 
not a single northern species that was lacking in the southern districts. 
Geologists and botanists agreed in regarding the northern parts of 
Novaya Zemlya as a land that had risen much and received its vege- 
tation in relatively recent time, geologically speaking. We got the 
impression of a vegetation marching northwards. 

We do not know much of the rapidity of the migration of Arctic 
Vascular plants. Failure to produce seeds does not check migra- 
tion. In Novaya Zemlya I was much interested in that question. 
The summer was favourable, and generally I found ripe seeds as far 
north as I found the plants themselves. Plants that did not produce 
“diaspores”’ (sensu Sernander) locally were scarce and rare. The 
competition for the ground between related plants cannot be great. 
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In the real Arctic a continuous plant cover is very rare. Almost every 
seed has a fair chance of finding a place for germination. But I have 
seen very few seedling plants there. Apart from Koenigia islandica, 
which is supposed to be annual also in the Arctic, we find the vivipa- 
rous grasses germinating, and some seedlings of the genera Draba and 
Saxifraga. Johannes Lid, the Norwegian expert on Arctic Vascular 
plants, has told me that he has seen seedlings of Carea ursina in 
Spitsbergen. 

Are the Arctic seeds not capable of germinating or do the young 
seedlings meet so severe conditions of life at their start that they 
succumb? The case may be individually different for each species. 
From my own observation I might suggest the latter answer to be the 
more probable one. But this question requires exact experiments in 
Arctic biological stations, like so many other interesting questions on 
the biology of Arctic plants. We are much in need of such stations. 

The rich development of runners of different kinds can only be of 
local importance for migration (grasses, Carices, Saxifraga flagellaris 
ete.). On the whole the propagation of the Arctic plants is supposed 
to be sufficient. But I find it probable that migration would be slow, 
as so many vital processes are in the Arctic. If that is so, the great 
number of species of Vascular plants in Eirik Raude’s Land, North 
East Greenland, as compared with the Scoresby Sound district and 
Angmagsalik farther south, would suggest a considerable age for the 
North East Greenland flora. 

We must not forget that there is a great difference between the 
number of species and the number of individuals. Though the number 
of species is almost identical over this enormous distance, it is sufficient 
to read Hartz’s descriptions from Scoresby Sound, and Kruuse’s from 
Angmagsalik, to see that the plant cover is much richer southwards. 

The lichen vegetation is seriously influenced by the arid climate of 
North East Greenland. In the maritime Spitsbergen, and in Novaya 
Zemlya, the ground is full of brooklets and small and large rivers that 
drain the glaciers. Many lichens prefer these inundated places, 
especially Pyrenocarpous lichens. I have not yet determined our East 
Greenland aquatic Pyrenocarpous lichens, but the collection is very 
meagre. One of the few really common species is a Staurothele (fusco- 
cuprea ?). Lichens that are characteristic of well drained fissures of 
vertical rocks, such as Lecidea rubiformis, develop mighty cushions 
on the naked soil, so dry is the soil in North East Greenland. 
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The most interesting lichen in North East Greenland is perhaps 
Acarospora Schleicheri, in Europe a Mediterranean species. Hartz 
found it in Scoresby Sound, and Scholander in King Oscar Fjord, a 
little farther north (1930). It is quite probable that the dry, warm 
summers make its existence possible. It is, perhaps, a relic from the 
Post Glacial warmer time. 

In North East Greenland some lichen genera are represented by 
many species and by many common species, such as Gyrophora, Peltig- 
era, Solorina, Rinodina etc. Other genera, e¢. g. Parmelia, Rhizocarpon, 
perhaps also Lecidea, concentrate in a few, very common, almost 
inevitable species. Their other species are few, and much less common 
than they usually are in the Arctic. Many instances of this have been 
mentioned in the paper by Scholander and myself. 

Few crustaceous lichens were better represented in my Novaya 
Zemlya collection than the genus Rhizocarpon. I obtained 26 species, 
many of them common. In my North East Greenland collection I 
have only been able to find 8 species. Out of my several hundred 
Rhizocarpon plants about one-half belonged to one species, Rhizo- 
carpon disporum (= Rh. geminatum); and Rhizocarpon geographicum 
was about two-thirds of the rest. The same is the case with several 
other genera. 

This feature, that the vegetation concentrates in a few very domi- 
nant species, is well known from the heaths of Vascular plants. But 
I have formerly not been aware that the same would (or could) be 
the case with the lichens, also, in dry regions. 

As far as I know we have no exact investigations on the content of 
the available plant nutriment in the ground in the Arctic. But on 
account of the cold, generally frozen soil the roots can only utilize the 
uppermost strata. And on account of the insignificant supply of 
decaying organic substance and the violent denudation by the stream- 
ing water there is but little fertile humus in the soil. 

We can, therefore, understand the concentration of the Arctic 
vegetation in the bird-cliffs where sea-birds hatch in incredible num- 
bers, and also on prominent rocks and stones where land-birds like to 
rest. It will be seen from my previous works on Arctic lichens that 
the lichens are still more dependent on the supply of manure than are 
the vascular plants. Very many of them are nitrophilous, and a lot 
of them coprophilous. In the bird-cliffs of Arkhangel Bay, just under 
76° N., in Novaya Zemlya, I collected 208 species of lichens in 8 days. 
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And on Bear Island, where the sea-birds are so abundant, Th. M. 
Fries collected 185 species in 6 days (1868). 

North East Greenland is one of the most inaccessible parts of the 
earth. In 1929 we had to force our way through a zone of unbroken 
polar pack-ice, almost 200 km. broad. The following year was a 
good ice-year, but 1931 was still worse than 1929. It is evident that 
the sea-birds cannot successfully start breeding on a coast where 
they are in danger of having ice of that kind just outside of their 
nests. Foraging will be impossible. 

Danish scientists have told me that there is more open water near 
the outlet of Scoresby Sound. Here we find one bird-cliff on the 
Liverpool Coast, the northernmost in East Greenland. Farther north 
there are some land birds, and lichenologists will be glad to find the 
results of their droppings in the form of a rich lichen vegetation on 
prominent stones and rocks where they enjoy their siesta. There are 
also some scattered colonies of terns, who furiously attack every 
intruder. But the number of birds is equal to nothing as compared 
with the numbers in a bird-cliff, even if it is quite a small one. 

The lack of nutriment from the bird manure and the arid climate 
are, in my opinion, the great restraining factors of the lichen flora in 
North East Greenland. We never found the coprophilous Candel- 
ariella crenulata there. In Spitsbergen and in Novaya Zemlya Buellia 
coniops is so plentiful that it colours the rocks along the beach. I 
have not yet seen it in my East Greenland collections. There are 
lots of other nitrophilous (coprophilous) lichens, common in other 
Arctic regions, but lacking in North East Greenland. Their number 
is so considerable that it much reduces the total number of lichen 
species in North East Greenland. 

In the accompanying list (TaBLEI) I have enumerated all the lichens 
at present known of some genera from North East Greenland, 2. e. 
from Scoresby Sound and northwards. I have omitted some records, 
which I have been able to check and which I have found incorrect, 
and also a few which I have not been able to check, but which I have 
found too improbable (some southern species, even in Norway). In 
the first column of the enumeration I have recorded the greatest 
elevation above the sea, in meters, where the lichen in question was 
found by the Norwegian botanist P. F. Scholander during our expedi- 
tion in 1930. 

In Novaya Zemlya and in Spitsbergen I did not climb much in the 
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43. cornuta (L.) Schaer. +) + 
44. LEPIDOTA Nyl. ANH) ee | se | ee) Se} st 
45. CERVICORNIS (Ach.) Flot. +} + Ste 
46. FIMBRIATA ree et a || ae aL 
47. PYXIDATA (L.) F ISD) Ss | ce ea] ee if 2k 
48. CYANIPES (Sore ) Vain. +/+ ae 
49. STEREOCAULON ALPINUM Laur. 1350) + | +] +)]+)]+ 
50. RIVULORUM H. Magn. 1200) +-_| + | + | + 
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TABLE I. ON THE DISTRIBUTION OF SOME LICHENS OF 
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NORTH EAST GREENLAND—(Continued) 


. STEREOCAULON FASTIGIATUM Anzi 
DENUDATUM Fk. 
. GYROPHORA VIRGINIS (Schaer.) Frey 
pEcussaTA (Vill.) Zahlbr. 
POLARIS Scholander 
PROBOSCIDEA (L.) Ach. 
HYPERBOREA (Hoffm.) Ach. 
ARcTicaA Ach. 
TORREFACTA (Lightf.) 
Cromb. 
BROSA (Web.) Ach. 
VELLEA (L.) Ach. 
DEusSTA (L.) Ach. 
, CYLiInDRIcA (L.) Ach. 
. PARMELIOPSIS AMBIGUA (Ach.) Nyl. 
. PARMELIA SUBOBSCURA Vain. 
INTESTINIFORMIS (Vill.) Ach. 
PUBESCENS (L.) Vain. 
MINUSCULA Nyl. 
styaia (L.) Ach. 
ALPICOLA Th. Fr. 
GROENLANDICA Lynge. 
SOREDIATA (Ach.) Th. Fr. 
GRANULOSA Lynge. 
INFuMATA Nyl. 
SAXATILIS (L.) Ach. 
OMPHALODES (L.) Ach. 
SULCATA Tayl. 
. CETRARIA HEPATIZON (Ach.) Vain. 
NIVALIS (L.) Vain. 
CUCULLATA (Bell.) Ach. 
ISLANDICA (L.) Ach. 
crISPA (Ach.) Nyl. 
DeuisEI (Bory) Th. Fr. 


RACEMOSA Lynge. 
DIVERGENS Ach. 

. EVERNIA MESOMORPHA Nyl. 

. DacTYLINA RAMULOSA Hook. 

. ALECTORIA OCHROLEUCA (Ehrh.) Nyl. 
NniGRICcANS (Ach.) Nyl. 
gJuBATA (L.) Ach. 
NITIDULA Th. Fr. 


. THAMNOLIA VERMICULARIS (Sw.) Ach. 
. USNEA SULPHUREA (KO6nig) Th. Fr. 
95. XANTHORIA CANDELARIA (Ach.) Arn. 
. Payscra TRrBAcIA (Ach.) Hedl. 


TENELLA Bitter 
MUSCIGENA (Ach.) Nyl. 
cCONSTIPATA Nyl. 

scrastRrA (Ach.) Du Rietz. 
caEsiA (Hoffm.) Nyl. 
INTERMEDIA Vain. 


. CORNICULARIA ACULEATA (Schreb.) Ach. 


N. E. 
Greenland 
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mountains. The work in the lowland was overwhelming, and the 
few ascents which I made did not induce me to do too much of it. 
The vegetation, including the lichens, rapidly diminished. It is possi- 
ble, from what I saw in Greenland, that I underestimated the alpine 
lichen vegetation in the eastern Arctic. At least in one place, at 
Ullafjell in Bell Sound, Spitsbergen, I found a rich lichen vegetation 
up to 500 m.s.m. However that may be, I was immediately surprised 
to find a luxuriant lichen vegetation in North East Greenland up to 
altitudes where I should not have expected to find much in the other 
Arctic regions. 

Unfortunately I was unable to follow up this observation myself. 
But the following year my friend, P. F. Scholander, joined the Nor- 
wegian East Greenland expedition. He was advised to give as much 
attention as possible to this problem, which he successfully did. 

‘His observations were supplemented by some by other members of the 
expedition. One short Arctic summer is certainly insufficient to clear 
up definitely a question of this kind, requiring equally much time and 
physical exertion. Most probably the altitudinal limit can be raised 
for many, perhaps for all, the species. But as it is, his results are 
really remarkable. About one-third of the lichen species which we 
have definitely determined (a little more than 90 species of ‘these 
genera; we have no records for the other species) were found up to 
1000 m.s.m. or more; 38 species were detected up to 900 m. or more; 
23 species higher than 1350 m., and 3 species up to 1600 m. 

If we exclude the southern species not found north of Scoresby 
Sound, I venture the suggestion that in Eirik Raude’s Land, between 
the Liverpool Coast and Sabine Island, more than half the number 
of the lichen species of these genera ascend to 1000 m.s.m., or even 
higher. It is well known that lichens have a greater vertical range 
than Vascular plants. We do not know with certainty the percentage 
of Norwegian Vascular plants that are found at an altitude of 1000 m. 
or more in our country. Our botanists suggest something like 25%. 
In my book, Studies on the Lichen Flora of Norway, I have enumerated 
about 220 lichen species. About 100 of them ascend to this altitude. 

We must, however, remember that this comparison is not quite 
just. Some of the 100 are alpine species that descend only to the 
forest line. Others are lowland species that ascend so high, recruited 
from the floras of the beach, the lowlands with their deciduous trees, 
and from the zone of Conifers. The same is the case with the Nor- 
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wegian Vascular plants. But in Greenland there is no zonation like 
this so far north. To make the comparison just, we should have to 
start from the timber line, in Southern Norway about 900-1000 m. 
above the sea level. Here the conditions of life are more comparable 
to those of the Greenland beach region. Unfortunately we do not 
know which of our Norwegian lichens ascend 1000 m. above the 
forest line. It is not supposed to be a great number. In Norway only 
the highest peaks attain that altitude. And we know that the condi- 
tions of life are very different on isolated peaks from what they are 
on great massives, such as we have in Greenland. 

We will compare the lichen flora of Eirik Raude’s Land, in North 
East Greenland, with the Norwegian alpine lichen flora. We find 
that out of these 102 lichens only 7 are lacking in Norway. The 
determination of the crustaceous lichens in our Greenland collections 
is not so far advanced that we can include them in this comparison. 
As far as I can see today it is hardly probable that the identity can be 
so great if we also include them. 

One of the 7 species, Peltigera polydactyloides, will most probably be 
found in Norway, to judge from its general distribution. (I am not 
quite convinced that it really is a good, true species). Three of the 
other 6 have been described as new: Dermatocarpon sphaerosporum, 
Parmelia groenlandica and Gyrophora polaris. The distribution of the 
first two species is unknown. 

Gyrophora polaris Scholander is common in this part of Greenland. 
I have also identified it in Th. M. Fries’s collection from West Green- 
land, near Disko Island, and in Th. Wulff’s collection from the north- 
ernmost part of Greenland; furthermore, from a few northern Spits- 
bergen localities and also from Franz Josef Land (it has generally 
been united with Gyrophora proboscidea in literature). But I have 
searched for it in vain in the Vega collection from Eastern Siberia, in 
my own Novaya Zemlya collection, and in the Danish collections from 
South Greenland and from Iceland. It is not found in the Norwegian 
mountains. It is a species of very northern and of western distribu- 
tion in the Arctic. Should it not be found in the high American Rocky 
Mountains? It would be worth while to look after it there. If not, 
it is a strictly Arctic plant. 

Usnea sulphurea is also a species of northern and western Arctic 
distribution. Simmons collected it in Ellesmere Land. It is common 
in the northern parts of Greenland, but there is no plant from South 
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Greenland in the Copenhagen herbarium. The Norwegian lichenolo- 
gist, P. F. Scholander, an excellent observer, did not find it in South 
East Greenland, though he did his best to find it. It is so conspicuous 
that every botanist would have observed it. It is common in Jan 
Mayen, known from many places in Iceland (it was first described from 
Iceland), it is also common and widespread in Spitsbergen and in 
Franz Josef Land. But it is very rare in Novaya Zemlya, and it has 
never been collected east of Novaya Zemlya. It has never been col- 
lected on the European continent. 

It is very interesting that Usnea sulphurea is also represented in the 
Antarctic by a very nearly related species. We have such plants in 
the Oslo herbarium, collected by Borchgrevink. 

We cannot always maintain that all the Antarctic records of “ Usnea 
sulphurea”’ or “Usnea (Neuropogon) melaxantha” refer to the same 
species, for several other species of the Newropogon section are more 
common in the Antarctic, and they are not always distinguished from 
the so-called “ Usnea sulphurea.”’ This remarkable distribution will 
be discussed later in this paper. 

Dactylina ramulosa is a cireumpolar species of a remarkably northern 
distribution in the Arctic. It is also found in the American mountains 
and in the European Alps, but not in Scandinavia. 

Parmelia subobscura, the last of the 7 species, is a circumpolar 
Arctic species. It much resembles an esorediated forma of the well 
known Parmelia austerodes, which is quite common in Scandinavia. 
I am not quite convinced that it really is a proper species, distinct 
from Parmelia austerodes, for in the Arctic soredia are generally poorly 
developed, and it would be quite natural to regard Parmelia subob- 
scura as an Arctic esorediated forma of Parmelia austerodes. 

On the whole we find only a few North East Greenland species of 
these genera that are lacking in Norway. The resemblance is so 
great that it approaches identity. If we found in all 102 species of 
certain lichen genera on a Norwegian mountain it would be quite 
probable that 7 of them would be lacking on the neighbouring moun- 
tain. 

Professor Warming of Copenhagen maintained that the Denmark 
Strait between Greenland and Iceland was a line of distinction between 
a western American flora in Greenland and an eastern European 
flora, represented by its western outposts in Iceland. Professor 
Nathorst of Stockholm was of opinion that the line of distinction 
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should be the inland ice of Greenland. The flora of East Greenland 
is largely European, with some American immigrants, according to 
him. My results are strongly in favour of Nathorst’s view, as far as 
the lichens are concerned. We should, however, remember that only 
a part of our lichen collections have as yet been determined. It is 
possible that the determination of the crustaceous lichens will modify 
this opinion. But I have already determined so many of them that 
an eventual modification seems improbable; anyhow it cannot be 
great. 

It is of much interest to know whether a conformity between the 
flora of North East Greenland and the flora of Norway can be proved 
for other plants also. A young Norwegian botanist, Mr. Reidar 
Jérgensen, has studied the Vascular plants of the highest mountains 
in Southern Norway, called Jotunheimen. His studies necessitated 
physical strain equally much as botanical knowledge. In Taste II 
we find all the species of Vascular plants which he detected higher 
than 2000 meters above sea-level in these mountains. The first 
column records his highest find of the plant in question (in meters) in 
Jotunheimen, the second the number of finds down to the timber line 
which is here about 900-1000 meters above sea-level, expressing the 
frequency of the plant in the Jotunheimen, the third column the 
presence or absence (—) respectively in North East Greenland (Gr.), 
in the Svalbard region (Sv.), and in Novaya Zemlya (N. Z.). The data 
on their Arctic distribution have been supplied by the present author. 
It is evident from the enumerations that nearly all the plants which 
are found in the really high Norwegian mountains have a wide dis- 
tribution in the Arctic. 

If we could leave the history of the plants quite out of consideration, 
it would be a simple and reasonable explanation that we have here a 
number of plants that are exceptionally well adapted to the severe con- 
ditions of life in the Arctic and on the highest mountains in Norway. 
But, if we will also include their history in our considerations, we shall 
have to discuss two other possibilities. Did the ice-cover sweep away 
all plants from the Arctic and from the Scandinavian peninsula, or 
did it leave some refuges, nunataks or ice-free coasts of varying size 
where such hardy mountain plants could have persisted? 

If preference must be given to the former view it is very hard to 
explain why just the same selected number of plants should have made 
the same long migrations. The fundamental question can only be 
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TABLE If. VASCULAR PLANTS ATTAINING 2000 METERS 
ABOVE SEA-LEVEL IN JOTUNHEIMEN, NORWAY 


Highest |Number 
fe q of finds | Green- | Sval- | Novaya 
ne, jin Jotun-| land bard | Zemlya 
meters ieinneny 
RANUNCULUS GLACIALIS 2300 264 Gr. Sv. INEZ; 
Poa LAXA 2300 215 — = a= 
FESTUCA VIVIPARA 2300 137 Gr. Sv. N.Z 
SAXIFRAGA OPPOSITIFOLIA 2300 42 Gr. Sv. N. Z 
DRABA FLADNIZENSIS 2300 25 Gr. — N. Z 
SEDUM ROSEUM 2200 154 Gr. Sv. N. Z 
SAXIFRAGA GROENLANDICA 2200 68 Gr. Sv. N. Z 
TRISETUM SPICATUM 2200 154 Gr. Sv. N. Z 
CERASTIUM ALPINUM 2200 132 Gr. Sv. N. Z 
ANTENNARIA ALPINA 2200 120 Gr. = _- 
LUZULA SPICATA 2200 103 Gr. oe ae 
POLYGONUM VIVIPARUM 2200 127 Gr. Sv. N. Z 
SAXIFRAGA CERNUA 2200 41 Gr. Sv. N. Z 
LuzuLa CONFUSA 2100 185 Gr. Sv. N. Z 
SALIX HERBACEA 2100 254 Gr. Sv. — 
SILENE ACAULIS 2100 141 Gi Sv. N. Z 
OXyYRIA DIGYNA 2100 111 Gr. Sv. N. Z 
SAXIFRAGA RIVULARIS 2100 By Gr: Sv. N. Z 
POA ALPINA VIVIPARA 2100 10 Gr. Sv. N. Z 
SIBBALDIA PROCUMBENS 2100 115 Gr. Sv. N. Z 
ERIGERON UNIFLORUS 2100 139 Gr. Sv. N. Z 
MINUARTIA BIFLORA 2100 33 Gr. Sv. N. Z 
SAXIFRAGA NIVALIS 2100 28 Gr. Sv. N. Z 
SAUSSUREA ALPINA 2100 131 —- — -— 
POTENTILLA ALPESTRIS 2100 82 — a — 
RANUNCULUS PYGMAEUS 2100 46 Gr. Sv. N. Z 
CAREX RUPESTRIS 2100 17 Gr. Sv. N. Z 
TARAXACUM CORNUTUM 2100 6 — —_ — 
CARDAMINE BELLIDIFOLIA 2000 87 Gr. Sv. N. Z 
DESCHAMPSIA ALPINA 2000 63 Gr. Sv. N. Z 
CERASTIUM TRIGYNUM 2000 31 Jan = N.Z 
Mayen 
TARAXACUM CROCEUM 2000 45 — — — 
GNAPHALIUM SUPINUM 2000 37 South “= 
Greenl. 

POA ALPINA 2000 27 Gr. Sv. iINeeZe 
ANTENNARIA DIOICA 2000 18 — — — 
TARAXACUM COCHLEATUM 2000 7 — — a 


solved by the geologists. We botanists can only say that out botanical 
evidence is in favour of the persistance theory. We can understand 
short migrations, but if the migrations had been really long, over the 
Oceans and over vast continents, how should we explain the uni- 
formity of the floras of such distant regions? 

It can be objected that the comparison is not quite just. We ought 
to have compared the whole North East Greenland flora with the 


1934] | Lynge,—Results of Research Work on Arctic Lichens 149 


entire Norwegian alpine flora, growing higher than the timber line. 
There is a considerable number of plants in North East Greenland, not 
found in our mountains, perhaps American immigrants. On the other 
hand there are many plants in our mountains, which are lacking in 
North East Greenland. But such entire “floras” of vast regions are 
so heterogeneous things that statistical comparisons must necessarily 
be very problematical. There are several degrees of a lie, said the 
Danish botanist, W. Johannsen, the highest of which is biological 
statistics! However that may be, the plants from our highest moun- 
tains of Norway include just the plants which we must consider 
adapted to live in ice-free refuges during the different glaciations, and 
it is a very remarkable fact that these floras are so uniform over large 
areas. 

The difference between the lichen flora of North East Greenland 
and that of Svalbard (Spitsbergen and the adjacent islands) is con- 
siderably greater: 20 of these Greenland lichens are lacking in Svalbard, 
though it is possible that some of them will be found there. Scholander 
found Physcia constipata in Svalbard in 1931; it had been collected 
in Greenland, in 1930, also by Scholander, an addition to the Arctic 
lichen flora. But the lichen flora is now much better explored in 
Svalbard than in Greenland. 

Let us discuss the 20 Greenland lichens which are unknown from 
Svalbard. Firstly, two of the three new Greenland species are lacking 
in Svalbard. One of then, Gyrophora polaris, is found there. 

Five of the 20 are southern species in East Greenland, recorded as 
far north as Scoresby Sound, but not farther north, in Eirik Raude’s 
Land. It is not unreasonable to regard them as pilgrims that have 
wandered northwards from the fjords of the present Julianehab dis- 
trict in Southern Greenland, the old Eystribygd, where the ancient 
colonists from Iceland and Norway held their position during many 
centuries, before they succumbed. It is the “ Riviera” of Greenland. 
If so, we should perhaps have to regard them also as relic plants from 
a warmer postglacial time. Svalbard is not connected with a southern 
region of a clement climate, from which a southern flora could have 
been recruited, and the present summer climate in Svalbard is not 
clement. 

There is only one of the 20 species which is fairly common in North 
East Greenland, wiz. Peltigera Suomensis, nearly related to P. rufes- 
cens, if not identical. I have repeatedly found this species in Nor- 
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way; it has been named Peltigera spuria in our literature. In Lapland 
it has a distinct predilection for the old fire-places of abandoned 
Lapponian camps. In Greenland I often found it in old Esquimaux 
residences, but it is not restricted to them. In Spitsbergen it should be 
looked after at the old Dutch settlements on Amsterdam Island; it 
would really be a satisfaction to find it there. 

As far as I can see all the other 19 species are more or less rare in 
North East Greenland. Though we paid special attention to the 
rare species, and collected them extensively, we have more material 
of almost any one of the common species alone in our Greenland 
collections than we succeeded in finding of these 19 species combined. 

There is, accordingly, a considerable difference in the species lists 
from the North East Greenland and the Svalbard region. But the 
common species are the same. And they are much more important 
for geographical considerations than isolated finds of rare species. 
If we are to find out the character of the Norwegian flora, we shall 
have to give more attention to Pinus silvestris and to Picea Abies 
(= P. excelsa) than to the rarest plants, even if the latter are so 
numerous that they count for much more in a simple enumeration. 
If a scientist, who was not a trained lichenologist, collected lichens in 
North East Greenland and in Svalbard, he would perhaps return with 
something like 60 species from either region, as such people generally 
do. If he did not work in the bird-cliffs of Spitsbergen, he would 
bring home almost the same lichens from either region. 

We further find that 20 of these North East Greenland lichens are 
lacking in Novaya Zemlya. And we find that out of these 20 13 are 
also lacking in the Svalbard region. The greater part of these species 
are southern plants. We should not be astonished to find them so far 
north in East Greenland, on account of its clement summers that 
must be more favourable to them than the maritime cold and moist 
summers of the Eastern regions. It is quite natural that such species 
should be lacking in the Svalbard (Spitsbergen) region, also on account 
of its great isolation from southern regions; the distance from Spits- 
bergen to North Cape in Norway is a long one. 

Out of the 20 species two only are common in North East Green- 
land: Peltigera Suomensis and Gyrophora polaris. We have just dis- 
cussed the former species. The latter is a species of western and 
northern distribution, found as far east as Franz Josef Land. All the 
other 18 are “rari nantes” in North East Greenland. With the 
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exception of the two species just mentioned all the other common 
North East Greenland lichens of these genera are also found in 
Novaya Zemlya—each and every one of them. 

We must go far east to find the next region where the lichen flora 
is so well explored that we can draw comparisons: to the Bering Strait 
region, 150° west of East Greenland, just on the other side of the 
polar basin. After an exceptionally favourable voyage the famous 
“Vega” froze in at Pitlekai, near the Strait, on the 28th of September, 
1878. It was imprisoned until July 18th, 1879, when the ice broke up. 
It was a bitter disappointment to the members of the expedition to 
lose one year, but a mighty stroke of luck to botany, for their botanist, 
Dr. E. Almquist, brought home large collections of lichens from the 
winter quarters. 

There are about 60 species in common in his collections from the 
Bering Strait region and in our East Greenland collections of the 
genera treated in the present paper. We cannot state the number 
with absolute certainty without an examination of some critical 
species in the “Vega” collections. Out of the about 40 North East 
Greenland species that are lacking in the Bering Strait region, several 
species are common in East Greenland. We will especially mention 
the interesting species Usnea sulphurea and Gyrophora polaris, which 
have a western Arctic distribution. But there are also other common 
species amongst them. 

On the other hand, the Bering Strait region (we here only consider 
the Strait itself and the adjacent part of the Siberian coast) contains 
eastern species that are lacking in East Greenland. The Strait must 
have been a gateway for plant immigration of the highest importance 
for, to judge from the lichens of the “ Vega” expedition, these regions 
must be among the richest in the Arctic, botanically speaking. The 
“Vega” expedition found about 400 different species of lichens, about 
the same number as the Norwegian Novaya Zemlya expedition 
brought home. 

It is only to be expected that the lichen flora of this remote region 
should be so different from that of North East Greenland. But in 
reality the difference is not so great as the figures suggest, for the 
vegetation is much more similar than are the lists of the flora. Let 
us first remember that the “Vega”’ expedition dates 50 years back. 
Since then science has advanced. Several new species have been 
described, and it is highly probable that a modern lichenologist 
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would find some of them on the Arctic coast near the Bering Strait, as 
we have done in the western Arctic. 

Out of the 60 species common to both regions only 10 species are 
rare in North East Greenland. They are chiefly southern species. 
This again brings before us the well established fact that North East 
Greenland is an exceptionally favourable country for southern species, 
in spite of its high latitude. 

We find, accordingly, that about 50 of the common North East 
Greenland lichens out of these genera are also found near the Bering 
Strait. That is by far the greater part of the common species in our 
Greenland region. It is just one-half of the whole North East Green- 
land flora of these genera. And they more than counterbalance the 
other half with respect to frequency and importance in the Greenland 
vegetation. It can safely be said that if a non-lichenologist collected 
lichens in these regions, he would bring home a (small) collection from 
either region, consisting of almost the same species. Our result is 
that a very large percentage of the lichens (of these genera) that are 
common in North East Greenland have a wide Arctic distribution; 
the greater part of them are circumpolar. 

I will define as circumpolar a lichen that is found in Greenland (in- 
clusive of Ellesmere Land), the Svalbard region, Novaya Zemlya 
and the Bering Strait region, north of the Strait. As long as the 
Siberian and the Canadian Arctic coasts are so insufficiently explored, 
we cannot, unfortunately, include the few scattered records from 
these immense ranges in our discussions. Out of the well over 100: 
species, which I have here considered, I now regard almost 50 as 
circumpolar. Undoubtedly further research will increase the number. 
And the circumpolar lichens are obviously those that are common in 
all the regions, or in several of them. 

Can we connect their frequency and their great distribution with 
special manners of dispersal, which we could suppose to be peculiarly 
effective? 

In Arctic lichens we find three possible manners of dispersal, viz. by 
means of spores, soredia and thallus fragments. The soredia are cer- 
tainly not important. They are found only in a few Arctic lichens, 
and, if found, they are often poorly developed, corticated and certainly 
inefficient. But we must confess that the circumpolar sorediated 
lichens are common where I have seen them, with the exception of the 
two Cladoniae. All the non-circumpolar sorediated lichens are rare. 
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We can safely say that apothecia are either entirely lacking or very 
rare in each of the sorediated lichens. If their soredia really are so 
ineffective as I suppose them to be, they are chiefly propagated by 
thallus fragments, and they should then be added to the second 
column in the following enumeration (Tastes III anp IV). 


TABLE III. CIRCUMPOLAR LICHENS OF NORTH EAST 


GREENLAND 


Soredia developed 
(effective?) 


Apothecia lacking or 


Apothecia well developed very rare 


DERMATOCARPON CINEREUM 


SPHAEROPHORUS GLOBO- |PELTIGERA ERUMPENS 


HEPATICUM| SUS CLADONIA COCCIFERA f. 
ARCTOMIA DELICATULA PELTIGERA RUFESCENS, PYXIDATA f. 
SOLORINA SACCATA POLYDACTYLA, MALA- |PARMELIA SOREDIATA 
more probably 8. BISPORA| CEA and SCABROSA GRANULOSA 
SOLORINA SPONGIOSA CLADONIA MITIS, UNCI- SULCATA 


CROCEA ALIS, COCCIFERA, CARI-| XANTHORIA CANDELARIA 
GYROPHORA PROBOSCIDEA OSA, ELONGATA, LEPI-|PHYSCIA TRIBACIA 
HYPERBOREA DOTA and PYXIDATA CAESIA 
ARCTICA STEREOCAULON ALPINUM 
TORREFACTA and DENUDATUM 
EROSA PARMELIA PUBESCENS, 
PARMELIA PUBESCENS MINUSCULA, ALPICOLA, 
ALPICOLA SOREDIATA, GRANULO- 
SAXATILIS SA, SAXATILIS and OM- 
CETRARIA HEPATIZON PHALODES 
CETRARIA HEPATIZON, 
NIVALIS, CUCULLATA, 
CRISPA, ISLANDICA and 
DELISEI 


CoRNICULARIA ACULEATA 

ALECTORIA OCHROLEUCA 
and NIGRICANS 

THAMNOLIA VERMICU- 
LARIS 

PHYSCIA MUSCIGENA and 
SCIASTRA 


In these columns we find almost the same proportion for the wide- 
spread circumpolar Arctic lichens as for the less widespread or local 
species. We cannot conclude that any one of these manners of multi- 
plication is more effective for migration than another. We must find 
other causes. The number of species is not so great that a comparison 
between the percentages would be of interest. And even if it were 
larger, statistical considerations should be used with great care in 
biology. They easily conceal causalities. 

Let us compare those species, which are always, or nearly always, 
sterile in the Arctic, with the same species, when growing under more 
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TABLE IV. NON-CIRCUMPOLAR LICHENS OF NORTH EAST 


GREENLAND 


Apothecia well developed 


Apothecia lacking or 
very rare 


Soredia developed 
(effective?) 


MycocaLicIuM SUBTILE 
DERMATOCARPON MINIATUM 
SPHAERO- 
SPORUM 


SPHAEROPHORUS FRAGIL- 
Is 

LEPTOGIUM PULVINATUM 

CoLLEMA PULPOSUM 


DAEDALEUM|PELTIGERA VARIOLOSA 


LECIOPHYSMA FINMARKICUM 
ENDOCARPON PULVINATUM 
CoLLEMA ARCTICUM 
POLYCARPUM 
PELTIGERA VENOSA 
SUOMENSIS 
STEREOCAULON RIVULORUM 
(often sterile) 
STEREOCAULON FASTIGIATUM 
(often sterile) 
GYROPHORA VIRGINIS 
POLARIS 
CYLINDRICA 


and POLYDACTYLOIDES 
CLADONIA SQUAMOSA, 
CENOTEA, ACUMINATA, 
CORNUTA, LEPIDOTA, 
CERVICORNIS, FIMBRI- 
ATA, PYXIDATA and Cy- 
ANIPES 
GYROPHORA DECUSSATA, 
VELLEA and DEUSTA 
PARMELIA SUBOBSCURA, 
INTESTINIFORMIS, 
STYGIA, GROENLANDICA 
and INFUMATA 
ALECTORIA JUBATA 
UsNEA SULPHUREA 
PHYSCIA CONSTIPATA and 
INTERMEDIA 


PELTIGERA LEPTODERMA 
CoRNICULARIA RACEMOSA 
EVERNIA MESOMORPHA 
PHYSCIA TENELLA 


favourable conditions in southern regions. We find that the greater 


number are sterile under all conditions of life. 


cally sterile. 


They are genotypi- 


But there are also some species, which we could not 


have placed in that category if we had been examining the lichen 
flora of a southern country, e. g. Peltigera polydactyla, P. malacea and 
P. variolosa, several Cladoniae, and Parmelia stygia. 

We can safely conclude that in some lichens the Arctic conditions 
of life make the formation of apothecia difficult, if not impossible. 
If such lichens had no other means of propagation they would be 
quickly eliminated from the Arctic flora. As it is, they are quite as 
common and as widespread as most other lichens. 

If the different distribution of these lichens cannot be explained by 
their different manner of dispersal, we might suggest that it could be 
due to their different rapidity of growth. That is possible. But lack 
of well established knowledge on that point prevents us from giving 
much attention to that possibility. 

I do not, however, think it an important factor. We know that the 
rapidity of growth is very different in different lichens. Some Cla- 
doniac have a very slow growth. In the Arctic a Cladonia alpestris 
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would certainly require 50 years or more to become full-grown. Re- 
lated Cladoniae, such as C. rangiferina and C. silvatica (in the Arctic 
C. mitis) have a considerably quicker growth. And that is still more 
the case with other Cladoniae, such as C. coccifera and the other red- 
fruited species. 

The non-circumpolar Peltigerae cannot be supposed to have a slow 
growth. The same must be the case with the Stereocaulons, which we 
know to be quick growers. I cannot believe that the 3 non-circumpolar 
Gyrophorae could be slow growers; a species such as Gyrophora deusta 
should, on the contrary, be a quick grower. 

Let us not forget the geographical factors. The distances between 
the continents are not so great in the Arctic as they are farther south. 
The distance between Norway and East Greenland is only one third of 
the distance between Norway and New York. The distance between 
East Greenland and Spitsbergen is much shorter still. The distance 
from the North East Land of Svalbard and Franz Josef Land is next 
to nothing, and from the latter archipelago to Novaya Zemlya it is 
also so short that many plant diaspores (sensu Sernander) must have 
been able to pass. Along the Siberian and the Canadian coasts there 
is a continuous way overland. 

The oversea distances have formerly been still shorter than they are 
today. During the greatest glaciation much water was frozen up in 
the enormous glaciers, and the sea-level was lower than today. One 
of our leading geologists has suggested to me that it could have been 
about 200 meters lower than it now is. That would have exposed 
much land, which is now under the sea. 

If we could venture a consideration of the Wegener hypothesis the 
great conformity of the lichen vegetation would be easily explained, 
on the supposition that the lichens were old enough, geologically 
speaking. Many facts are in favour of this fascinating hypothesis, 
others are against it. As long as it is so hypothetical, we should 
perhaps not use it too much as a platform for constructions. 

The same is the case with the supposed land-bridge between Green- 
land and Europe over Iceland and the Faeroes, which played an 
important part in the considerations of Nathorst. But can this 
narrow bridge really explain so general things as the uniformity of 
distant Arctic floras? 

There is but one genus of Crustaceous lichens, the distribution of 
which is so well known throughout the Arctic that we can use it for 
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general discussions, viz. the genus Rhizocarpon (TABLE V). Weare in- 
debted to Dr. E. Almquist, the Vega Expedition, for our material from 
the Bering Strait, determined by Nylander and Vainio. The data on 
Rhizocarpons from Novaya Zemlya and from Spitsbergen are based 
on my own determinations; the plants are found in the Oslo Botanical 
museum. I have also revised the material of this genus from Green- 
land, found in the leading Scandinavian herbaria. 

Unfortunately, I have not seen the material from the Bering Strait 
region; it is possible that some of Nylander’s new species will prove to 
be identical with other Rhizocarpons, recorded from the other regions. 
Apart from these eastern plants I am responsible for all the determina- 
tions. They may be correct or not, but the same name stands for the 
same species throughout. We have’ the great advantage that the 
determinations are fully comparable. 

These lists tell a story very different from that of the larger lichens, 
the Foliaceous and Fruticulose lichens. We find a very small number 
of circumpolar Rhizocarpons, only 6 species out of 48 acknowledged 
Arctic species. Some species have only been recorded from the At- 
lantic sector, others have their distribution in the eastern sectors. 
Out of the 48 species, 4 are (so far) only known from Greenland, 8 are 
restricted to Novaya Zemlya, and no less than 16 to the Bering Strait 
region. 

There is every reason to believe that a more intense exploration by 
competent lichenologists will to some extent bridge over such large 
regional differences. But I am fully convinced that these regions are 
so well explored, lichenologically, that there must be real, and large, 
regional differences. First, we find that the genus is much better 
represented in the eastern than in the western Arctic. The result 
from the Bering Strait region was obtained by one single expedition 
which collected 29 Rhizocarpons. The same is the case with Novaya 
Zemlya where the number is 27 Rhizocarpons. After about a century 
of exploration we have only 17 species of Rhizocarpon from immense 
Greenland and only 14 from Spitsbergen. 

Greenland is a large continent, rather than an island, covering 23 
degrees of latitude, and with more than 1/7 of its area ice-free. Yet 
its entire known lichen flora is poorer in number of species than is 
the inconsiderable area along the west coast of Novaya Zemlya, 4 
degrees of latitude, and the very small area of Bering Strait with its 
nearest surroundings westwards. It is not so remarkable that the 
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TABLE V.- ARCTIC RHIZOCARPONS 


BS 
Pe eiiescel neon 
a4 29 |) 2 
5\6|2\8 
CIRCUMPOLAR SPECIES. 
1 (1). Ruiz. Coprnanpi (Kbr.) Th. Fr. So ete f= 
272): DISPORUM (Naeg.) Mill. Arg. se sim ae |) ee 
3 (8). GEOGRAPHICUM (L.) DC. +) +]+)]+4+ 
4 (4). GRANDE (Flk.) Arn. +) +]+]/ 4+ 
(GP), Hocusterrert (Kbr.) Vain. + Fey =e) e 
6 (6). POLYCARPUM (Hepp) Th. Fr. ae | ae | seul Se 
WeEsTERN Arctic Species (Greenland). 
7 (1). Ruiz. crysTALLIGENUM Lynge + 
8 (2). GROENLANDICUM Lynge + 
9 (3). OCCIDENTALE Lynge + 
10 (4). VIRIDIATRUM (Flk.) Kbr. + 
Arcto-ATLANTIC Species (Greenland-Svalbard-Novaya 
Zemlya). 
11 (1). Ruiz. BapIoATRUM (FIk.) Th. Fr. se] se || Se 
1A) CHIONOPHILUM Th. Fr. arp i se || =e 
13 (8). DISTINCTUM Th. Fr. + al 
14 (4). JEMTLANDICUM Malme +i] +) + 
T5a()2 OBSCURATUM (Ach.) Mass. +}4+]+ 
16 (6). RitTToKENSE (Hellb.) Th. Fr. +} + y+ 
ile {70s PSEUDOSPEIREUM (Th. Fr.) Lynge +} + 
Novaya ZEMLYA SPECIES. 
18 (1). Ruiz. atBripuM Lynge a 
19 (2). ALPICOLA (Hepp) Flagey + 
20 (3). ANSERIS Lynge aie 
21 (4). ATROFLAVESCENS Lynge = 
225(5))s CINEREOFLAVESCENS Lynge Sa 
23 (6). CINEREONIGRUM Vain. + 
QAM): PETRAEUM (Wulf.) Mass. + 
25 (8). VERRUCOSUM Lynge ap 
EasTErRN ARCTIC SPECIES (Svalbard-Novaya Zemlya- 
Bering Strait). 
26 (1). Ruiz. coronEuM (Norm.) Th. Fr. ae oF 
Dif (AN EXPALLESCENS Th. Fr. + + 
Srper1AN Arctic Species (Novaya Zemlya-Bering 
Strait). 
28 (1). Ruiz. CHIONOPHILOIDES (Vain.) Lettau +) + 
29°): LAVATUM (Fr.) Arn. ae |) ak 
Bi) (Ge PHALEROSPORUM Vain. ak | ot 
31 (4). RORIDULUM Th. Fr. ae | tL 
Arcro-Pactric Specigs (Bering Strait). 
32 (1). Ruiz. ALBOPUNCTATUM (Vain.) A. Zahlbr. al 
33 (2). ““aTROALBUM”’ Flot. (?) + 
34 (3). __ ATROALBENS (Nyl.) A. Zahlbr. ak 
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TABLE V. ARCTIC RHIZOCARPONS— (Continued) 
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Arcro-Pacrric Specigs (Bering Strait). 
35 (4). Rutz. arrocagsium (Nyl.)! + 
36 (5). DECINERASCENS (Nyl.) A. Zahlbr. 
37 (6). DETINENS (Nyl.) A. Zahlbr. a 
38 (7). ““HUPBTRAEOIDES (Nyl.)’’ (?) + 
39 (8). ““SXCENTRICUM (Ach.)”’ (?) + 
40 (9). INFERNULUM (Nyl.) + 
41 (10). LEUCOPSEPHUM (Nyl.) A. Zahlbr. + 
42 (11). MELANEIMUM (Vain.) A. Zahlbr. + 
43 (12). OCHRODELUM (Nyl.) A. Zahlbr. + 
44 (138). postuMuM (Nyl.) Th. Fr. | 
45 (14). PRAEBADIUM (Nyl.) A. Zahlbr. 
46 (15). SEMOTULUM (Nyl.) A. Zahlbr. a 
47 (16). SUBALPICOLUM (Nyl.) A. Zahlbr. 
American Arcric Species (Bering Strait-Greenland). 

48 (1). Ruiz. SUPERFICIALE (Schaer.) Malme + = 


lichen flora of the isolated Svalbard islands, the most important part 
of which is the island Spitsbergen, should be so poor in number of 
species; we have here an attenuated Scandinavian alpine flora with 
an addition of some specially Arctic lichens, and very few peculiar, 
perhaps endemic, species. 

The difference might be due to historical causes. During the great 
Glacial epochs glaciation was much more intense in the western 
Arctic than in the East; as far as I know the Bering Strait region was 
not glaciated at all. Novaya Zemlya was certainly intensely glaciated. 
We do not know whether there were small ice-free refuges, or not. 
The botanical evidence is in favour of the former view, but the question 
can only be solved by the geologists. But however that may be, 
Novaya Zemlya was in easy connection with unglaciated areas 
through the Ural mountains and their slopes and the adjacent low- 
lands. 


1The four lichens, Rhizocarpon atrocaesium, infernulum, eupetroides and excen- 
tricum, were referred to the genus Lecidia by Nylander who did not admit Rhizocarpon 
as a valid genus. It is much to be desired that these highly critical lichens should 
be studied in detail by a competent modern lichenologist. The author has not had the 
opportunity to do it; therefore he is unable to give definite combinations of the names, 
and he has found himself obliged to use the above preliminary combinations, ‘‘ Lecidia 
parapetraea *atrocaesia”’ or ‘‘ Lecidia atrocaesia’’ was described by Nylander in Flora, 
1885, p. 446; “Lecidia infernula”’ in Flora, 1885, p. 440; ‘‘Lecidia eupetroides”’ in 


Flora, 1875, p. 12; ‘‘ Lecidia exrcentrica’’ was mentioned by Nylander in Enum. Lich. 
Freti Berh., 1888, p. 234. . 


1934] Lynge,—Results of Research Work on Arctic Lichens 159 


Biologically Greenland is isolated. Only along its highly Arctic 
north-west coast is there a narrow strait, separating it from Elles- 
mereland. But Ellesmereland is certainly no fertile Goshen. Farther 
south there are broad seas on all sides, separating Greenland from 
Labrador and Arctic Canada in the west; on the east there is the 
whole Atlantic Ocean. 

If any group of plants should be able to show a persistance from 
(or through) Glacial epochs, it certainly must be the lichens. In 
Novaya Zemlya I detected more than 200 different species of lichens, 
during 5 days of work, and only 70 different species of Vascular 
plants, on a very narrow strip of land just south of 76° N. between 
the glaciated land and the sea. And we know about 200 different 
species of lichens from the Antarctic continent and the nearest 
islands, in spite of an exceptionally intense glaciation. 

If this view is correct, Vascular plants must have an easier migra- 
tion than lichens, in spite of their heavier diaspores (diaspore is a 
term, introduced by Sernander, for any part of a plant by which it 
is propagated, a seed, a spore, a thallus-fragment, a soredium, and 
the like). The idea is not unreasonable. A seed is a wandering pantry, 
a spore or a thallus-fragment a poor beggar, immediately dependent 
on the food conditions of its place of germination, certainly no inviting 
position in the Arctic. I may add that Professor Carl Christensen, 
the well known Danish expert on ferns, once told me that there are 
very many tropical ferns with a very limited range of distribution, 
suggesting difficult migration, in spite of the easy dispersal of their 
small spores. 

We have found that parts of the Arctic flora are very uniform all 
over this immense area. The reason for this is a problem of such a 
generality that it demands an explanation of equally general character. 
I can only explain this great conformity of the lichen flora in so distant 
regions on the supposition that many of the species are very old in their 
present area, or in adjacent areas. 

Backwards our thought will naturally stop at the time of the great 
ice ages. We do not know the number of years that have rolled on 
since the days of the last great glaciation. Being a botanist myself 
and not a geologist I do not venture to write much on this intricate 
question. But my geological friends have told me that we have 
approximate ideas. According to the results of De Geer and his 
followers something like 40,000 years represent a probable time. 
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We know that during the greatest glaciation immense areas were 
covered with mighty glaciers, resembling those of the present 
Antarctic continent. These areas were inaccessible to any vegetation. 
Since then a new. vegetation has followed the retiring ice. In the 
present Arctic we find a vegetation of hardy plants, not covering the 
ground and not so great in number as farther south, but yet much 
more considerable than the average person supposes. Even trained 
botanists must be surprised to see it. 

Is it possible that so many lichens could have attained their present 
circumpolar distribution during the time that has elapsed since the 
days of the great glaciation? 

Of course these plants are wonderfully adapted to their present 
conditions of life; just go and see them. Otherwise they would not 
have been there. But we know the extreme slowness of all vital 
processes in the Arctic. Growth in general is incredibly slow there. 
A bud requires years to mature, and the result is a short shoot with 
a few leaves, or a flower. We must expect the same slow growth for 
the Arctic lichens, although we are obliged to confess that our exact 
knowledge on this interesting point is next to nothing. 

It is impossible to deny that many Arctic lichens can have migrated 
and spread extensively since the ice age. But on the other hand it is 
quite evident, from their present distribution, that many Arctic 
plants must be old plants on the earth. The circumpolar Alectoria 
nigricans reaches right down to the mountains of New Zealand where 
Du Rietz found it to be common. The West-Arctie Usnea sulphurea 
is found, almost identically, in Antarctic regions also. The distribu- 
tion of the two species of Dactylina will be discussed at the end of the 
present paper. Plants such as these must be old. They could not 
have attained their present distribution in recent times. Remember 
the wide distances, the great Oceans, which their diaspores must have 
covered, the mountains and the deserts which they must have crossed. 

I may mention that these few species, which were chosen for ex- 
amples, have rather large diaspores. They have no soredia. Apo- 
thecia are either entirely lacking, or they are so rare that it is a great 
sensation to find them. So they have only thallus-fragments left for 
their diaspores. 

It would have been much easier to discuss the distribution of Arctic 
lichens if our knowledge of the alpine and nivale lichens had not been 
so sorely deficient outside of Europe. There is hardly an interesting 
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spot on the earth not visited by well equipped American expeditions. 
But what do we know of the lichens of the high Rocky Mountains? 
Our knowledge has not increased much since the days of Tuckerman. 
I am convinced that we should find a lot of Arctic lichens there. The 
best place to start the research work would perhaps be somewhere 
near the limit of the greatest glaciation. The same is the case with 
the Ural and the Altai, which must necessarily be quite as important 
as the Rockies. 

The habitats of some lichens in our own Norwegian mountains also 
suggest a great age. We have a considerable number of lichens that 
are either confined to places that have most probably been nunataks 
during the ice age, or that largely prefer such places. I may mention 
Gyrophora rigida, G. fuliginosa, G. vellea and Acarospora chlorophana. 
If this view is correct, we have here an interesting case of the persis- 
tence of plants. 

If we call these places “probable nunataks” we suppose the relief 
of the country to have been modelled out during the Ice Age(s), as 
it is today. One of our leading geologists, Professor Holtedahl, is of 
opinion that we cannot do so. He calls attention to the intense ero- 
sion in the mountains at the present time, and he regards their relief 
to be largely of recent origin. 

If such plants have not been able to migrate much from their 
former habitat, which they have so long occupied, we should expect to 
find them concentrated along or near the ancient front-line of the ice. 

The available palaeontological records suggest that the mesozoic 
flora was very uniform. We find much the same fossils from that 
time in Greenland, Spitsbergen and the northernmost Arctic islands 
as we find southwards in temperate and warmer regions. The uni- 
formity during the Tertiary Age was, perhaps, not so great, but it was 
much greater than at the present day, on account of the disturbances 
caused by the great glaciation. We have no palaeontological records 
of the Tertiary lichen flora. But there is every reason to suppose that 
it would have been equally uniform with the flora of Vascular plants 


. 


over very wide areas. 

The advancing ice must either have entirely destroyed the vegeta- 
tion of the glaciated areas, driving the plants southwards, as it ad- 
vanced; or there must have been refuges where a certain number of 
alpine Tertiary plants could have persisted, eventually other plants also 
that were able to accommodate themselves to the altered conditions 
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of life. These refuges must either have been nunataks or ice-free 
coasts of varying size. 

If the present Arctic regions were entirely covered with a continuous 
ice sheet during the great Ice Age, no plants could have lived there. 
The entire Arctic flora of today must, in that case, have obtained its 
present distribution during post-glacial time. That would have 
necessitated long migrations from south to north, and also across the 
waters to Spitsbergen and to Franz Josef Land and the other isolated 
islands. 

It seems to me that the other possibility is by far the more probable: 
that at least many lichens would have persisted along ice-free coasts, and 
in part also on some nunataks. 

The flora of the nunataks is a very interesting problem. We have 
some records on the nunatak flora, but they are far from sufficient. 
There are the famous records from Jensen’s nunatak in S$. W. Green- 
land (63° N.), about 70-80 km. from the coast. Deichmann Branth 
mentions 26 species of lichens from it. In Novaya Zemlya I once 
climbed a nunatak east of Mashigin fjord, just south of 75° N. At the 
foot of the mountain, just over the glacier, I did not find a single 
plant. But higher up, in the upper part of the rock-fall, the vegeta- 
tion considerably improved. I here found some Drabae, Saxifraga 
cernua, and also a considerable vegetation of mosses and lichens. 
The number of lichens certainly surpassed the number on Jensen’s 
nunatak. But unfortunately a dense fog surprised me, as soon as I 
had reached this interesting point. I had to retire immediately, and 
was glad to find my tent. A fog of that kind can last for weeks on an 
Arctic glacier. 

It is, accordingly, a well established fact that several hardy Arctic 
plants can live on the nunataks. Amongst the lichens I can especially 
mention the Gyrophorae, such as G. proboscidea, and a number of 
crustaceous lichens, such as Biatorella coracina and some Lecideac. 

My friend P. F. Scholander worked in the North East Land of 
Svalbard in the summer of 1931. He promised to give as much atten- 
tion as possible to the nunatak question, and we shall be glad to see 
his results, when published. But this low land is not so favourable 
for such researches as are the highlands of Spitsbergen proper and 
Greenland. 

From what I have seen it is difficult to attribute much importance 
to the nunataks as refuges for Arctic plants during a heavy glaciation. 
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But I am quite overwhelmed with the richness of the flora of the 
ice-free coasts, which I have seen, even if the coast is very narrow. 
The necessary condition for a rich flora is that the coast is open during 
the breeding and hatching season of the birds. But even if there are 
few birds, we can find a good vegetation if the temperature during the 
few months of the growing season is sufficiently high, as in East 
Greenland. 

Our meteorologists do not venture any suggestions on the tempera- 
ture during the Ice Age. Our geologists have much discussed the 
fundamental question whether ice-free coasts really existed during 
the Ice Age. As far as I understand, their opinion is more and more in 
favour of the view that they did exist, at least during the last glacia- 
tion. Even if the traces of the ice can be seen down to the very beach 
in many places, there can have been an ice-free coast strip outside of 
the present beach, now submerged. Geologists have suggested to me 
that the land would have been higher—or the sea lower—during the 
last glaciation than today. If so the lowlands of the old ice-free 
coast would not be accessible to study today, a very important point. 

In Greenland we have now a very severe glaciation, extending over 
23 degrees, from 60°-83° N. Twenty-three degrees southwards from 
the Norwegian North Cape brings us down to Vienna or to Paris, far 
south of the old front line of the ice during the greatest glaciation. 
But in Greenland there are today large areas of ice-free land, about 
1/7 of the whole island. We are not a little astonished to find that 
some of the largest of them are found along the north coast of the 
island, evidently on account of the low precipitation, the dry air, and 
consequently the great sublimation from snow and ice. 

It is highly probable that we had ice-free coasts in Europe during 
the last glaciation, sufficient for a vegetation that was quite as rich as 
that of any Arctic region today. We must confess that we are less 
entitled to reckon upon such ice-free coasts in the present Arctic 
islands at the same time. But it is hardly probable that these islands 
would have been entirely covered with ice. A glaciation of continental 
extent must depend on factors of a wide range. But along the fron- 
tiers of a glaciation many local factors considerably influence the 
front-line of the ice. There are the dry land winds, the foehns, de- 
termined by a high atmospheric pressure over the continents. They 
result in a low precipitation in the lowlands, and a rather high tem- 
perature during the summer, locally limiting factors for the glaciation. 
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Let me devote a few words to the description of the flora of an ice- 
free coast. I will not describe the flora of North East Greenland, for 
the ice-free land is there so extensive. But in Northern Novaya 
Zemlya we have strips of open land, bordering large glaciated areas. 
I will first describe a “Flower Hill,” which we found in Mashigin 
Fjord, Novaya Zemlya, about 74° 40’ N. The fjord is not long, about 
35 km. It is divided into three basins. The innermost of them lies in 
an intensely glaciated area. It is surrounded by glaciers, which here 
and there reach the sea. Between the glacier and the sea there is only 
a narrow strip of moraines with very cold, often irrigated soil, and a 
very meagre vegetation. But in the middle basin there is a well ex- 
posed steep hill on the north side of the fjord, which we called the 
Flower Hill (Norwegian “ Blomsterbakken”). We found about 60 
species of Vascular plants on this small hill. Its south side was quite 
covered with the most beautiful flowers seen in the Arctic (PLATE 284). 
There were Cerastium Regelii, profusely flowering, Silene acaulis, 3 
species of Ranunculus, a lot of Drabae, 9 Saxifragae, luxuriant Dryas, 
3 species of Potentilla in full flower, Astragalus alpinus and Hedysarum 
obscurum, the beautiful Polemoniwm boreale, Myosotis alpestris and 
Eritrichium villosum, with its flowers blue as heaven itself, Erigeron 
ertocephalus and many, many others. This Flower Hill was a revela- 
tion of beauty; where are such flowers seen, except in the Arctic? 

And surrounding this splendid show of flower beauty on all sides 
was the glacier. Not an isolated glacier, but the mighty continental 
glacier itself, stretching across the island to the Kara Sea, and north- 
wards to the very end of Novaya Zemlya. The short distance from 
the Flower Hill to the glacier will be seen from the sketch map (MaP 1). 

The cause for this remarkable vegetation is evidently first, the 
position to the sun, resulting in a relatively high temperature during 
the summer in the soil and in the air near the soil. The well drained 
ground is also of high importance. This “Flower Hill’? was so far 
from the coast that there were no bird-cliffs. The Arctic sea-birds 
only hatch in the cliffs close to the open sea. 

We saw the influence of the birds on the vegetation in many places, 
but nowhere more clearly than in a great bird-cliff about 76° N., just 
south of Arkhangel Bay, in Novaya Zemlya. Though several mem- 
bers of our expedition had travelled much in the Arctic, not one of us 
had ever seen a bird-cliff of this size (PLATE 285). We regard it the 
greatest on the Arctic coasts. It was 200-300 meters high, and we 
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estimated it to be about 15 km. long. The number of hatching birds 
was far beyond our estimate. Clouds of birds were always on the 
wing; thousands of birds, and thousands again, were swimming on the 
sea. A shot against the cliff could not fail to bring down some birds, 
and it scared myriads of birds to leave it, like a mighty avalanche. 
The sound of their wings, and of their unmelodious cries, was deafen- 
ing. The odor of their excrement was penetrating. 

The surroundings of this bird-cliff were the most desolate piece of 
land which I have ever seen in the Arctic, moist, cold clayey soil, 
almost destitute of plants. On a large peninsula, called Pankratyeff 
Peninsula, I rambled about one whole day, and only found 14-15 
species of Vascular plants, the poorest result of one day’s work in my 
Arctic experience. 

But the bird-cliff itself! A continuous cover of vegetation, a soft 
carpet of mosses, brilliant Caloplacae and other lichens on the rocks, 
and a number of fine flowers everywhere. A lot of Sazifragae, of 
splendid development. I have never seen such plants of Sazxifraga 
cernua, not even in Norway. I have never seen such plants of Coch- 
Icaria, mighty “cabbages”’ with few flowers. A goat would be highly 
pleased to see the meadows of Alopecurus alpinus, elsewhere growing 
as scattered individuals. There were lots of other plants, all of them 
profusely developed, really a “hot-bed”’ of great beauty. We found 
nearly 70 different Vascular plants on this bird-cliff. Of course my 
collections cannot be quite exhaustive, but the full number is not 
supposed to be much higher. 

An enumeration of the Vascular plants from these two localities 
would not differ much. But the cryptogamic vegetation is very 
different, on account of the large number of nitrophilous lichens and 
mosses on the bird-cliffs, and their development to associations that 
cover the ground. I may refer to my paper on the lichens of Novaya 
Zemlya. And, like the “Flower Hill” of Mashigin fjord, the bird- 
cliff was surrounded by large glaciers on all sides. It was only a very 
narrow strip of ice-free land. Just north of it we saw the glacier- 
front reaching the sea for miles. 

Scholander describes the same rich vegetation on the bird-cliffs of 
the North East Land, Svalbard, which he visited in 1931. I have also 
seen it on the bird-cliffs at Mitterhuken, Bell Sound, Spitsbergen. 
Every botanist, who has travelled in the Arctic, has seen it. It is a 
general feature in glaciated areas. See, for instance, the frontispiece 
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of Professor Seward’s book, Plant Life Through the Ages. The author 
there shows us a photograph of a glacier of New Zealand, and there 
are tree ferns in the same photograph), growing less than 1 mile from 
the terminal face of the ice. 

* It would be of much interest to know whether there are any plants, 
the distribution of which is best explained if we could regard them as 
relic plants, living now along the borders of the old ice-sheet. It seems 
to me that two species of the lichen genus Dactylina are such plants, 
viz. Dactylina ramulosa and D. madreportformis. 

In Svalbard Dactylina ramulosa (Map 2) is common along the north 
coast of Spitsbergen proper and of the North East Land. It is entirely 
lacking along the west coast, as well as in all the southern part of 
Spitsbergen. Much the same is the case in Greenland. It has re- 
peatedly been found along the north coast, and in addition to that we 
have finds from Disko on the west coast (about 70° N.), and another 
find from Danmark Harbour on the east coast (about 76° 25’ N.), 
but none from South Greenland. 

Evidently on account of the low precipitation there are large ice- 
free coasts in North Greenland, and much the same is the case in 
North Svalbard, though on a smaller scale. During the Glacial Epoch 
the climate must have been still more continental than at the present 
day, on account of the large frozen seas. It is quite possible that we 
have had ice-free areas, perhaps small ones, even during heavy glacia- 
tions, along the northernmost Arctic coasts. If so, we shall have to 
look after possible old relic plants just along the northernmost Arctic 
coasts, where there must have been the smallest amount of open water, 
also, during the Glacial Epochs. 

Dactylina ramulosa is a cireumpolar species, not common in Novaya 
Zemlya, scattered along the Siberian coast. It is much more common 
on the coasts of the Canadian Arctic, on the islands as well as the 
continent. It is entirely lacking in Fenno-Scandia, and we have no 
finds from Russia, and none from Siberia south of the coast. But we 
have several localities from the highest peaks in the Alps between 
Western Switzerland and Karnthen-Steiermark. In the Rocky Moun- 
tains there are a few finds just north of the 50° parallel N. We do 
not know whether they are connected with the Arctic localities, for 
the flora of these regions is almost unknown to the lichenologists. 

The other species, Dactylina madreporiformis (MAP 3), cannot be 
called circumpolar. There is only one locality, Wijde Bay, in North 
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Spitsbergen, but is is common along the west coast of Novaya Zemlya; 
we have also a few finds along the Siberian coast. It is entirely lacking 
in Arctic America, apart from a few (not located) finds in Alaska. 
But we have a eonsiderable number of localities far south in the 
Rockies, in Colodaro, Utah and New Mexico. In the Old World it is 
entirely lacking in Fenno-Scandia, but is has a continuous distribu- 
tion along the highest mountains from the Alps in the west over 
Tatra, the eastern Carpathians, the Crimea, Caucasus, Turkestan 
to the Sajan Mountains in the east. 

Professor Helmuth Gams, the well known expert on the post- 
glacial history of the European vegetation, has written to me: “most 
of the Dactylina localities in the Alps are typically nunataks.” Full 
particulars on the distribution of these two species, and a discussion 
of it, will be found in a paper, recently published by the present writer: 
“On Dufourea and Dactylina, three Arctic Lichens,”’ Skrifter om 
Svalbard og Ishavet, No. 59, Oslo 1933. 

If we are justified in regarding these two species as old relic plants, 
perhaps even of Tertiary Age, as the present author does, their history 
may be thus reconstructed: Very high alpine plants during the Ter- 
tiary age with its clement climate, driven to the lowland and south- 
wards by the increasing cold and the advancing ice. Perhaps per- 
sisting along ice-free refuges along the northernmost Arctic coast 
down to the present day. Exterminated in Fenno-Scandia by the 
ice, if we can suppose that they were found here, but persisting along 
the mountains south of the ice-frontier. During the alternating 
Glacial and Interglacial Epochs there must have been considerable 
oscillations in the distributions of such plants, as has been pointed out 
v. a. by the English palaeontologists, Mr. and Mrs. Reid, in their well 
known paper: “ The Pliocene Floras of the Dutch-Prussian Border,” in 
Mededeel. van de Rijksopsporing van Delfstoffen, No. 6, The Hague 
1915. 

At present we are living in an Epoch corresponding to an Interglacial 
period, during which plants, such as the two Dactylinas, have to 
climb the highest mountains in order to find suitable localities. It is, 
therefore, only to be expected that they should be restricted to the 
highest Alps in Central Europe, down to about 1800 meters above 
sea-level. 

But why are they lacking in the Scandinavian mountains where 
excellent localities are so abundant? It is hard to explain. We do 
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not know whether they have ever been there. But let us suppose that 
they have. It is possible that the greatest glaciation was so complete 
that it destroyed all vegetation, and that the two Dactylinas have 
not been able to immigrate since that time. As far as I understand, 
geologists are of opinion that at the beginning of the Interglacial 
Epochs temperature must have risen considerably, and during rela- 
tively brief periods (geologically speaking) have attained heights 
which made successful attacks on the mighty ice-cap possible. 

It is not every species of plants which is able to migrate so easily 
that it can profit from the possibilities offered by rapidly retiring ice. 
On the contrary, we find that a great number of the plants which we 
know to be relic, for the reason that we know their geological history 
as well as their present distribution, have a very reduced power of 
distribution. Numerous such cases are so well known that it is 
unnecessary for us to give particulars in this brief summary. It is 
sufficient to refer to Professor M. L. Fernald’s papers on the persist- 
ence of plants. The present distribution of Dactylina ramulosa in the 
Svalbard region suggests a species with a very reduced power of 
migration. Its distribution in the Alps and also the widely scattered 
areas of Dufourea madreporiformis likewise suggest a reduction of 
capacity to migrate. 

It will be seen that the study of Arctic botany brings before us 
problems of a very general character. One of them, the eventual per- 
sistence of plants, Arctic as well as others, can with great advantage 
be attacked by a careful study of the vegetation along the border line 
of the old glaciations. In America we have the classical studies by 
Professor Fernald on the persistence of Vascular plants. It is much 
to be desired that his work should be followed by investigations on 
the lichen vegetation of the high Rocky Mountains on either side of 
the old “ice-line.”’ No other group of plants can throw more light 
on this great problem than the lichens which can grow in profusion 
close to the mightiest glaciers. 


EXPLANATION OF PLATES 
Puiate 284. Dense Vegetation of ‘“‘Flower Hill,’ Mashigin Bay, Novaya 
Zemlya (see location on Map 1): MyOsoTIS ALPESTRIS, ERIGERON ERIOCEPHA- 
Lus, TARAXACUM SP., ASTRAGALUS ALPINUS, POLYGONUM VIVIPARUM, etc. 


Photo. B. Lynge, August 4, 1921. 
Puate 285. Part of the bird cliff south of Arkhangel Bay, Novaya Zemlya, 
with myriads of Urra Lomyra and other birds. Photo. B. Lynge, August 12, 


1921. 
FARMASGITISK INSTITUTT, 
Blindern, Oslo, Norway. 
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CRITICAL NOTES ON PLANTS OF ARCTIC AMERICA? 


M. O. MALtTE 


(The late Dr. Malte (1880-1933), Chief Botanist of the National Museum 
of Canada, and the late Professor C. H. Ostenfeld (1873-1931) of the Uni- 
versity of Copenhagen left partially completed a monumental Flora of Arctic 
Canada. Much of the matter, consisting of summaries of records and state- 
ments of local occurrence of the species, can await later publication; much 
was in the form of memoranda and uncompleted revisions. A portion of the 
manuscript, from the Rosaceae through the Compositae, by Dr. Malte, con- 
sisting of critical notes on northern species should have immediate publication. 
This matter, with only very slight editorial modification, is here printed.— 
Eps. |] 


PorENTILLA NIVEA L., var. PALLIDIOR Sw. QuEBEC: Wakeham Bay 
(1927, 1928). Krewarttin: Chesterfield Inlet (1928). 

The specimens from Chesterfield Inlet are, as a rule, much more 
luxuriant than those from Wakeham Bay and have the terminal 
leaflets often conspicuously long-stalked, thus giving them a different 
appearance. The peculiar habit of the Chesterfield Inlet plants is 
no doubt due to the conditions under which they were growing— 
gravelly patches among rocks frequented by dogs. The unusual 
length of the stalk of the terminal leaflet is taxonomically of no im- 
portance. Analogous long-stalked terminal leaflets are found in 
otherwise typical nivea from Fort Chimo, Ungava Bay, Hudson 
Strait determined as var. macrophylla Lehman by Rydberg. 

P. PepEersEnt (Rydb,) Rydb., N. Am. Fl. 22, 33, 1908. P. sub- 
quinata var. Pedersenii Rydb., Bull. Torr. Bot. Club., 28, 182, 1901. 
P. Vahliana Macoun & Holm, Rpt. Can. Arct. Exp. 5, Pt. A. 16, 
1921, non Lehm. Mon. Potent., 172, 1820. P. rubricaulis Lehm. var. 
arctica Simmons, Rep. 2nd Norw. Arct. Exp. Fram 1898-1902, No. 
2, 51, (1906). 

When Rydberg described P. subquinata var. Pedersenii, he had 
evidently no clear conception of what his new variety was, for he 
cited heterogenous material under it, as pointed out by Wolf (Mon. 
Potent., 239) and Ostenfeld (Medd. Groenl. 64 (1923) p. 186), and 
corroborated by the writer who, through the courtesy of Dr. M. P. 
Porsild, has had an opportunity to examine the specimens cited by 
Rydberg. Most of these specimens belong to P. nivea but, fortunately, 
the specimen designated as the type, No. 470, Assuk, Disco, leg. 
Morten Pedersen, July 25, 1898, is quite distinct from the latter. Its 
most outstanding characteristic is that the lower surface of the leaves 


1 Published with the permission of the Director, National Museum of Canada, 
Department of Mines, Ottawa. 
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is both tomentose and silky long-strigose, the strigose pubescence 
often being so dense that it hides the tomentum completely or nearly 
so. In this respect P. Pedersenii closely resembles P. Vahliana 
Lehm. and, indeed, Wolf (1. c.) avers that the type of P. Pedersenti 
cannot be separated from P. Vahliana. 

Wolf, however, has apparently overlooked one character empha- 
sized by Rydberg, namely the shape of the calyx bracts. These are 
in P. Pedersenii “ very narrow, linear or linear lanceolate,’ whereas in 
P. Vahliana, as is equally strongly emphasized by Lehmann (Rev. 
p. 170), they are ovate or suborbicular. The difference in the shape 
of the calyx bracts constitutes, as far as the writer’s experience goes, 
a reliable character for the separation of the two superficially very 
similar species. It should be mentioned, though, that in P. Pedersenit 
the calyx bracts should be described as narrowly elliptical rather than 
linear or linear-lanceolate. 

No doubt many of the records of P. Vahliana from the Canadian 
Arctic belong with P. Pedersenav. 

ELLESMERE IsLAnD: Bache Peninsula (1927). Norra Drvon 
IstanD: Dundas Harbour (1927). Barrin Istanp: Arctic Bay, Ad- 
miralty Inlet (1927). SourHampron IsLAND: Coral Harbour (1928). 

P. Crantzi (Cr.) Beck. P. maculata Pourr., Macoun, Cat. Can. 
Pl. I, 140; Rydberg, Mon. Pot., 58 and in N. Am. FI., 22, 325; Britton 
& Brown, Ill. Fl., 2, 254; Simmons, Phytog. 108. P. opaca La Peyr., 
Pursh, Fl. Am. Sept., 355; Lehm. in Hook. Fl. Bor.-Am. 1, 191; Torr. 
& Gray, Fl. N. Am. 1, 440. P. alpestris Hall. fil., Wolf. Mon. Pot.; 
Porsild, Med Groenl., 47, 266. 

This species was found at Port Burwell (1928) in two main forms 
which, however, were grading into each other, probably due to inter- 
crossing. The one extreme has slender, ascending stems. The leaves 
are glabrous on the upper surface, pilose on the nerves below, and the 
petioles are glabrous. This is 

P. Crantzu (Cr.) Beck, var. vulgaris (Lge.), n. comb. P. mac- 
ulata Pourr. «. vulgaris Lange, Consp. Fl. Groenl., 6, 1880. 

The other extreme is more robust with erect stems. The leaves 
are pilose on both surfaces, and the petioles are more or less densely 
hirsute. This is 


P. Crantzu (Cr.) Beck, var. hirta (Lge.), n. comb. P. mac- 
ulata Pourr. 6. HIRTA Lange, Consp. FI. Groenl. 6, 1880. P. Langeana 
Rydb., Bull. Torr. Bot. Cl., 28, 199, 1901. 


This variety was also encountered at Port Harrison (1928). 
P. EMARGINATA Pursh. 
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Much confusion, as is well known, has prevailed as to what this 
species really is, what its boundaries are, and what its systematic rela- 
tionship to other species is. This is perhaps largely due to the fact 
that monographers and other students of Potentilla have had no 
opportunity to observe in the field the whole group to which P. 
emarginata belongs. As the writer has had such opportunity, a few 
remarks based on field observations may be in order. 

When the writer, in 1927, visited Ellesmere Island, a Potentilla of 
the emarginata group was encountered at Craig Harbour. It grew on 
low gravel bars along a brook where the water table was close to the 
surface of the ground, forming dense cushions of a decidedly lustrous- 
grayish appearance. The flowers, which were in anthesis, were borne 
on stems which in most cases barely overtopped the basal leaves. 
Specimens identical with the Ellesmere Island ones and at the same 
stage of development were further collected at Albert Harbour, 
Eclipse Sound, northern Baffin Island, and at Dundas Harbour, 
North Devon Island. At these places they were found in small, 
moist depressions. 

At Dundas Harbour a similar Potentilla was found on small, dry 
gravel flats. It was past anthesis and the stems were much longer than 
the basal leaves. Although somewhat different in general appearance 
from the form growing in moist depressions, no doubt on account of 
the different habitat, the writer failed to find any essential differences 
between it and the latter. The two forms, as also later examination 
has shown, undoubtedly belong to the same species. This dry land 
form was also encountered at Arctic Bay, Admiralty Inlet, northwest 
Baffin Island, and at River Clyde, east coast of Baffin Island. 

Arriving, the same year, at Lake Harbour, south coast of Baffin 
Island, another Potentilla of the emarginata group was met with. It 
grew in small clumps and occupied rocky knolls and ledges. In ap- 
pearance it was so strikingly different from the Potentilla found farther 
north that it forcibly gave the impression of being a different species. 
The leaves were much less pubescent and, as a result, much greener 
in appearance than in the northern form. They were, furthermore, 
much firmer and somewhat coriaceous in texture. The leaflets were 
conspicuously wider and the teeth of the leaves were obtuse, not 
acute as in the northern form. The most outstanding characteristic, 
however, was furnished by the calyx bracts which, after anthesis, 


were much larger and wider than in the northern form, and horizon- 
tally spreading. 
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This form was, in 1928, found to be common in the Hudson Strait 
area. It was collected at Port Burwell, Wakeham Bay, and Wolsten- 
holme on the south shore of the Strait, at Cape Dorset on the south- 
west tip of Baffin Island, and at Chesterfield Inlet, northwest coast 
of Hudson Bay. 

From field observations the writer came to the conclusion that, 
in the eastern Canadian Arctic, there may be two elements in the P. 
emarginata group, one distinctly southern and one northern. Exami- 
nation of a large number of specimens in the Gray Herbarium, Cam- 
bridge, Massachusetts, the herbarium of the New York Botanical 
Garden, the United States National Herbarium, Washington, D. C., 
the herbarium of Academy of Sciences, Philadelphia, Pennsylvania, 
the herbarium of the Field Museum, Chicago, Illinois, and the Na- 
tional Herbarium of Canada, Ottawa, Ontario, has amply confirmed 
the conclusion. Apart from the characteristics referred to in the 
preceding, the two elements can, almost without exception, easily be 
separated on the hairiness of the petioles of the adult basal leaves. 
In the northern element the petioles are hirsute with stiff, on well 
preserved specimens horizontally spreading hairs which are four or 
five times as long as the width of the petioles. In the southern ele- 
ment the pubescence is soft, and the hairs are of unequal length and 
generally irregularly ascending. 

Owing to the marked differences in the vegetative characters and 
to the different geographical distribution the writer feels convinced 
that the two elements represent two distinct species. They have by 
most authors been united under the name of P. emarginata Pursh. 
They were first recognized as different by Abromeit (Bot. Ergebn. 
8-9) who treated them as varieties of P. emarginata, a treatment 
followed by Wolf (Mon. 533-35). 

The nomenclature of the two species offers some rather perplexing 
problems. Abromeit (I. c.) maintains that his two varieties of P. 
emarginata are identical with P. fragiformis Willd. and—with a ques- 
tion mark—P. fragiformis Willd. b. parviflora Trautv., respectively. 
As Simmons (FI. Ellesm. 57) has pointed out, however, and as has 
been elucidated by Wolf (I. c.), the East Asiatic and Bering Sea P. 
fragiformis does not occur in eastern North America. It is a plant 
having large flowers 20-30 mm. broad and a style once and a half to 
twice as long as the mature carpels, whereas in the two species of the 
East going under the name of P. emarginata the flowers rarely attain 
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a width of 20 mm. and have the styles much.shorter than the mature 
carpels. 

Erroneous is also Rydberg’s statement that P. fragiformis occurs in 
Greenland. The specimen cited by him from Cape York, Grinnell’s 
Arctic Exped., which the writer has examined, belongs to the northern 
species of the emarginata group. 

Forms of the emarginata group have also been identified with P. 
nana Willd., for instance by Hooker (FI. Bor.-Am., 1, 194), Lehmann 
(Revisio, p. 161), Rydberg (p. 80). As Wolf (pp. 511-12) has shown, 
however, P. nana Willd. is merely a dwarfed form of P. fragiformis 
Willd. Like this, it does not occur in eastern North America. The 
Labrador plant named P. nana by the authors referred to belongs to 
the southern species of the emarginata group, as already suspected by 
Hooker (I. c.). And so do the specimens cited by Rydberg (I. c.) from 
Hudson Bay, which the writer has seen. 

As mentioned in the preceding, Abromeit (1. ce.) recognized the two 

‘elements of the emarginata group as varieties. These were called vars. 
typica and elatior respectively. From his descriptions as well as 
from those given later by Wolf it seems abundantly clear that the var. 
typica is what the writer in the preceding has referred to as the north- 
ern species of the emarginata group, and that the var. elatior, as also 
indicated by its name, is what has been referred to as the southern 
species. 

Abromeit’s contention that the northern species represents the 
typical P. emarginata Pursh can, however, hardly be correct. Pursh’s 
species was based on specimens collected by Kohlmeister in Labrador. 
Where in Labrador, does not seem to be known. It may have been 
on the east coast or it may have been in the Ungava Bay region which 
Kohlmeister visited one summer. As far as is known to the writer, the 
only Potentilla of the emarginata group occurring in Labrador, and 
particularly in the Ungava Bay region, is the southern representative 
of the group. The plant-geographical evidence, therefore, strongly 
indicates that the southern element of the emarginata group and not 
the northern represents Pursh’s original species. This contention is 
substantiated by Pursh’s own description which contains the passage 
“stipulis ovatis integerrimis,’’ a characteristic repeated by Hooker 
who (1. c. footnote) states that he has examined Kohlmeister’s plant, 
7. e. the one on which Pursh’s description is based. Now, it is a fact 
that in the southern species the free part of the stipules is ovate, 
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whereas in the northern species it is lanceolate. The writer, therefore, 
does not hesitate to identify the southern species with Pursh’s original 
P. emarginata. 


P. EMARGINATA Pursh, Fl. Am. Sept. 353, 1814; E. Meyer, PI. 
Labr., 74; Lehm., Mon. Pot., 174; Lehm. apud Hooker, FI. Bor. 
Am. 1, 194; Fl. Dan., fase. 39, 4, pro parte, non Pl. 2291; Lehm., 
Rey. Pot., 161, pro parte; Lange, Consp., Fl. Groenl., 8, pro parte; 
Macoun, Cat. Can. Pl., Pt. I, 140, pro parte; Macoun & Holm, Can. 
Arct. Exp. 5, Pt. A., 16, pro parte; Rydberg, Mon. Pot., 81, pro parte; 
Rydberg, N. Am. FI., 22, 334, pro parte; Simmons, Phytog., 108, 
pro parte; Britton & Brown, Ill. Fl. 2, 255, pro parte. P. nana Lehm. 
apud Hooker, Fl. Bor. Am., 194; Lehm., Rev. Pot., 161; Rydberg, 
Mon. Pot., as to the Labrador plant, non P. nana Willd. Herb. ex 
Schlecht. P. emarginata Pursh, var. elatior Abromeit, Bot. Ergebn., 
8; Wolf, Mon. Pot., 535.—Perennial. Stems softly pubescent below, 
villous above, from a few cm. to 2 dm. high or more, 1-several-flowered. 
Petioles of basal leaves becoming conspicuously elongated after 
flowering, those of the adult leaves pubescent with soft, irregularly 
spreading but generally ascending hairs of unequal length. Free part 
of the stipules ovate, obtuse or abruptly acute at the apex. Leaf- 
blades distinctly coriaceous, ternate, pilose on both sides when young, 
glabrous or glabrate or occasionally pilose above when adult; the 
teeth generally very obtuse, evenly pilose along the edges; terminal 
leaflet broadly obovate, frequently almost as wide as long, from 
almost sessile to long-stalked. Calyx bracts elliptic, often broadly so, 
becoming about as long as the calyx lobes and horizontally spreading 
after anthesis. Flowers 18-20 mm. wide; the petals pale yellow, 
obcordate, emarginate; styles much shorter than the smooth carpels.— 
BaFFin Isuanp: Lake Harbour (1927); Cape Dorset (1928). QuEBEC: 
Port Burwell; Wakeham Bay; Wolstenholme (1928). Krrwattn: 
Chesterfield Inlet (1928). 

P. hyparctica n.sp. P. emarginata F]. Dan., Pl. 2291, descr. fase. 
39, 4, pro parte; Lehm., Rey. Pot., 161, pro parte; Lange, Consp. FI. 
Groenl., 8, pro parte; Macoun, Cat. Can. Pl., Pt. I, 141, pro parte, 
Rydberg, Mon. Pot., 81, as to specimens cited from Jones Sound and 
Greenland; Rydberg, N. Am. FI., 22, 334, pro parte; Simmons, Fl. 
Ellesm., 56, as to specimens cited; Simmons, Phytog., 108, pro parte; 
Macoun and Holm, Can. Arct. Exp., 5, Pt. A, 16, pro parte. P. 
fragiformis Rydb., Mon. Pot., 78, as to Greenland plant cited, non 
P. fragiformis Willd; P. emarginata Pursh, var. typica Abromeit, Bot. 
Ergebn., 8; Wolf., Mon. Pot., 535.—Perennis. Caules inferiori parte 
molliter pilosi, superiori parte sat dense villosi, raro supra 1 dm. alti, 
plerumque 1-flori. Petioli foliorum radicalium breves, post anthesim 
haud elongati; illi foliorum matura aetate pilis rigidis longissimis 
plerumque horizontalibus instructi. Stipulae lanceolatae, acutae vel 
longe-attenuatae. Laminae non coriaceae, ternatae, etiam matura 
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aetate utrinque pilosae, dentibus acutis raro obtusiusculis apice pilis 
fasciculatis conspicue instructis. Foliola terminalia anguste obovata 
plerumque circa duplo longiora quam lata. Bractaeae calycis anguste 
ellipticae, post anthesim laciniis calycis breviores. Flores illis speciei 
precedentis minores petalis saturate flavis obcordatis emarginatis. 
Styli carpellis maturis laevibus multo breviores. 

Perennial. Stems softly pubescent below, villous above, rarely ex- 
ceeding 1 dm. in height, mostly 1-flowered. Petioles of basal leaves 
short, not at all or inconspicuously elongated after flowering, those 
of the adult leaves pubescent with stiff, very long hairs which gener- 
ally, and particularly in the basal parts of the petioles, are hori- 
zontally spreading. Free part of the stipules lanceolate, acute to 
long-attenuate. Leaf-blades not coriaceous, ternate, pilose on both 
sides even when adult; the teeth acute or rarely obtusish, conspicu- 
ously tipped with a tuft of hairs; terminal leaflet narrowly obovate, 
generally about twice as long as wide, stalked. Calyx bracts narrowly 
elliptic, not conspicuously enlarged after anthesis, shorter than the 
calyx lobes. Flowers somewhat smaller than in the preceding species; 
the petals rich yellow, obcordate, emarginate; styles much shorter 
than the smooth carpels ELLESMERE ISLAND: Craig Harbour (1927). 
Norra Devon Istanp: Dundas Harbour (1927). Barrin IsLanp: 
Arctic Bay, Admiralty Inlet; Albert Harbour, Eclipse Sound; River 
Clyde (1927). 

Dryas INTEGRIFOLIA M. Vahl, f. INTERMEDIA (Nath.) Hartz. 


Porsild (Medd. Groenl., 58, 104-5) has made it abundantly clear 
that this is merely an ecological form of D. integrifolia occurring in 
well watered and somewhat shaded habitats. Particularly convincing 
is his figure (p. 104), showing specimens washed down from high land 
to river delta and anchored there. The old shoots of these specimens 
are those of typical D. integrifolia whereas the new ones, developed 
under wet conditions, are those of typical f. intermedia. The writer 
made a similar observation on Southampton Island. There the 
typical f. intermedia was found growing at the bottom of a moist 
depression, with typical D. integrifolia occupying the drier sides. 
Thus there is no ground for the assumption that f. intermedia is a 
hybrid between D. integrifolia and D. octopetala. This hybrid, which 
the writer has collected on Mt. Coliseum at Nordegg, Rocky Moun- 
tains, Lat. 52° 29’ N., Long. 116° 5’ W., is quite a different plant. 

Barrin Isuanp: River Clyde (1927). SourHampron ISLAND: 
Coral Harbour (1928). 


1 Since Dr. Malte designated no type of his Potentilla hyparctica I have selected the 
following: ELLESMERE IsLaANp: Craig Harbour, 76° 12’ N, 81° 20’ W , August 2, 1927, 


Maite, no. 119,077 (ryprm in Nat. Herb. Canada; paratype and topotype in Gray 
Herb )—M. L. F. 
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ASTRAGALUS ALPINUS L. Phaca astragalina Hook., Fl. Bor.-Am. 
Cheney . 

This species, which occurs on gravelly and sandy soil, varies some- 
what in the colour of the foliage, the leaves sometimes being decidedly 
grayish. The canescence, however, is not sufficiently well marked to 
warrant the separation of a variety on that account. The hairiness 
of the pods is also quite variable. While, as a rule, the pods are 
black-hairy, the hairs are sometimes brownish or even whitish but the 
variation in colour does not seem to furnish a stable character. 

Barrtn Istanp: Arctic Bay; Pond Inlet (1927); Lake Harbour 
(1927, 1928); Cape Dorset (1928). Qursec: Port Burwell; Wakeham 
Bay; Wolstenholme; Smith Island; Port Harrison (1928); Sourx- 
AMPTON IsLaND: Coral Harbour (1928). Krrwatin: Chesterfield 
Inlet (1928). 

OxytTropis BELLI (Britton) Palibine. 

Concerning this plant, Simmons (Phytog. 111) remarks that it is 
only after long hesitation that he has decided to keep it as a separate 
species. Fernald (RHopora, 30, 150), however, asserts that it is Ca 
remarkably distinct species,” and the writer fully agrees with him. 
When first observed the writer was struck with its peculiar general 
aspect, reminding strongly of low specimens of O. splendens. It was 
not found in bloom but the grayish colour and the general complexion 
of the foliage, the latter due to the leaflets being verticillate or sub- 
verticillate, were so characteristic that it could easily be spotted at a 
distance of twenty meters or more. 

For the synonymy and history of the name, which latter is rather 
peculiar, see Fernald, |. c., 150-51. 


Keewatin: Chesterfield Inlet (1928). 


EMPETRUM NIGRUM L. 

This species is rather variable in the eastern Canadian Arctic. 
Generally the branchlets and expanding leaves are glandular, but 
forms are sometimes found in which the branchlets are more or less 
white-pubescent and the expanding leaves both glandular and arach- 
noid-pubescent. An extreme of the latter type was found at Port 
Harrison. This particular form to a certain extent reminds of E. 
atropurpureum Fernald & Wiegand in the matter of pubescence, but 
the seeds are dark-coloured as in EL. nigrum. As the seeds of FE. atro- 
purpureum, according to information from Professor Fernald in a 
letter of Feb. 25, 1932, are always white, Prof. Fernald, who has 
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kindly examined the Port Harrison plant, considers it an unusually 
pilose extreme of EH. nigrum. 

The Port Harrison specimens, as well as material from Lake Har- 
bour (1927) and Chesterfield Inlet (1928) were fruiting. These three 
collections are bisexual and are on that account referable to E. her- 
maphroditum Hagerup, a supposed species of its own. The taxonomic 
importance of the presence of bisexual flowers is, however, very 
problematical, to say the least. Hagerup himself says: “In specimens 
with normally bisexual flowers there are at times isolated flowers in 
which one sex is suppressed; thus we may often find some male 
flowers at the top of the shoots of E. hermaphroditum in the Faeroes,” 


and “Among . . . monoecious individuals—the two sexes may 
be mixed without any definite order. This I have only observed in 
West Greenland. . . . And the above-mentioned monoecious 


specimens from West Greenland seem from vegetative indications 
most like reduced forms of E. hermaphroditum.” 

Discussing the taxomoniec importance of bisexual flowers in Em- 
petrum with Prof. Fernald, he writes (Feb. 25, 1932): “As to her- 
maphrodite flowers—I find many of them in E. atropurpureum (a well 
marked species from Magdalen Islands, Prince Edward Island, and 
mountains of Maine, New Hampshire and possibly Vermont), though 
no plants with them predominant. Specimens with the fruit half- 
grown show very often perfectly clearly dried up stamens coming from 
beneath the ovary, but the majority of flowers are unisexual. Sim- 
ilarly, I have been over the eastern American material (from Green- 
land to New England) of FE. nigrum and get the same result. Occa- 
sional specimens from anywhere in the range have some _ perfect 
flowers, while the majority are unisexual. I also find plants in which 
all the flowers seem to be pistillate, and others in which they seem to 
be staminate.”’ 

In view of the above the writer has reached the conclusion that the 
existence of bisexual flowers is of no taxonomic importance in Em- 
petrum, an opinion shared by Prof. Fernald. Incidentally, the same 
view was held by Neuman who states that Empetrum may be referred 
to either Monoecia, Dioecia or Polygamia. 

Discussing the vegetative differences between E. nigrum and E. 
hermaphroditum, Hagerup lays stress on the differences in mode of 
growth, “the long slender red stems of E. nigrum along the edge of 
the tuft being prostrate and root-forming . . . E. hermaphrodi- 
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tum on the other hand has fresh green stems on its youngest yearling 
shoots,—even the lowest shoots at the edge of the tuft are not creeping 
or root-forming.”” It may be that the stems of EH. nigrum are prostrate 
and rooting in certain geographical areas (cfr. Blytt, Norges Flora, p. 
1094, 1861), but this characteristic is not constant. In Maine, for 
instance, as Knowlton points out (RHopoRA, 4, 196). “the prostrate 
habit is not particularly prominent, as most of the branches are sub- 
erect.” Similarly, the Empetrum nigrum of Switzerland and France, 
countries where the northern E. hermaphroditum, judging from the 
distribution given by Hagerup, is not found, is described as decumbent 
with ascending branches (Gaudin, Fl. Helv. 6, 276, 1830; Rouy, 
Flore de France. 12, 188, 1910). It should also be pointed out that 
E. hermaphroditum not always has green yearling branchlets, as 
Hagerup maintains. In the hermaphrodite specimens from Lake 
Harbour, Chesterfield Inlet, and Port Harrison they are either red or 
reddish brown. 

Concerning the shape of the leaves, also employed by Hagerup to 
separate E. hermaphroditum from E. nigrum, the writer has been un- 
able to use it as a distinguishing character, particularly as it varies 
greatly in the same specimen. 

In treating E. nigrum and E. hermaphroditum as two separate 
species, Hagerup also attaches much importance to the fact that E. 
hermaphroditum has twice as many chromosomes as E. nigrum, the 
haploid number in the former being 26 and in the latter 13. A glance 
at Clausen’s tables is, however, quite sufficient to demonstrate that 
variation in chromosome numbers alone cannot possibly be taken as a 
criterion of a species in a taxonomic sense. The case of Callitriche 
stagnalis Scop. is particularly illuminating. This comprises forms with 
5 haploid chromosomes and forms with 10. According to Jgrgensen 
the two forms “are almost identical—the plants with 5 chromosomes 
have slightly smaller fruits and are of a lighter green colour than the 
others”’ and, according to Hagerup, “the two ‘species’ [citation marks 
by Hagerup] are morphologically alike, so that they cannot be directly 
distinguished one from the other.” 

In other cases, as Bruun (Symbolae Bot. Upsal. 1, 156-157 and 
162-163) has pointed out, different chromosome numbers are found 
in many species which are composed of different strains or races, 
morphological as well as geographical. 

Considering all the facts, as presented in the above, the writer is of 
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the opinion that Empetrum hermaphroditum eannot be upheld as a 
taxonomic unit distinct from FE. nigrum. 

Barrin Istanp: Pangnirtung; Lake Harbour (1927). QuEBEC: 
Port Burwell; Wolstenholme; Smith Island; Port Harrison (1928). 
SouTHAMPTON ISLAND: Coral Harbour (1928). Krewatin: Chester- 
field Inlet (1928). 

PYROLA GRANDIFLORA Rad. 

Some authors maintain that this is only a variety of P. rotundifolia 
L. Thus, Rosenvinge (Medd. Groenl., 15, 68) asserts that it cannot 
be kept specifically distinct from P. rotundifolia, as it is connected 
with the main species by intermediates. Simmons (Fl. Ell., 40) holds 
a similar opinion, saying that “in the southern part of Greenland 
forms appear that link it together with P. rotundifolia var. arenaria 
Koch.” The occurrence of the latter variety in Greenland is, however, 
rather problematical. Thus, Porsild (Medd. Groenl., 58. 117), com- 
menting upon P. rotundifolia L., var. arenaria Lange (an = var. 
arenaria Koch?), writes: “ Under this name is several times recorded a 
plant from Southern Greenland, ranging from 60° to about 69°. I 
doubt the identity of the plants seen in H. H. (Herbar. Hauniense) 
with this European form, and I should rather consider them to be 
forms of the preceding (P. grandiflora Rad.) grown in thickets.” It 
is rather significant, too, that Ostenfeld (Kgl. Danske Vidensk. 
Selskab. Biol. Medd. 6, 3, 1926), dealing exhaustively with the flora 
of Greenland and its origin, mentions neither P. rotundifolia nor its 
var. arenaria. 

The writer’s observations in the Canadian Arctic Archipelago and 
on the arctic North American mainland have not brought to light any 
evidence whatever of the occurrence of transitions between P. rotundi- 
folia and P. grandiflora. The latter is, indeed, a very well marked 
and remarkably constant species, easily separated from P. rotundifolia 
on a character not emphasized by Radius in the description of the 
species but beautifully illustrated in his Tab. III, Fig. 2. In P. 
rotundifolia the calyx-lobes are lanceolate-triangular, acute or acu- 
minate, with reflexed tips, whereas in P. grandiflora they are oblong, 
obtuse, and with straight tips.! 

1 Considerable confusion in respect to the exact identity of P. grandiflora may be 
attributable to Warming who (Bot. Tidsskr. 15, 167) figures it as having triangular- 
lanceolate, sharply acuminate calyx lobes, a characteristic which, as stated, does not 
belong to P. grandiflora. Similar confusion has also been created by Lange (Consp. 
Fl. Groenl., 84) who, describing P. rotundifolia, 8. arenaria Koch as being a plant 
lower in stature than the typical form and having obtuse calyx-lobes, cites Fl. Dan. 


Tab. 1861, which depicts P. rotundifolia of normal stature, with narrowly lanceolate 
and very acute calyx lobes. 
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Barrin Isyanp: Pond Inlet; Pangnirtung; Lake Harbour (1927); 
Cape Dorset (1928). Quersec: Port Burwell; Port Harrison (1928). 

ARCTOSTAPHYLOS RUBRA (Rehder & Wilson) Fern. 

This differs from the ordinary black-fruited A. alpina in having red 
drupes. The writer did not see fruiting specimens of either A. alpina 
or A. rubra but the vegetative differences pointed out by Fernald 
(Rwopora, 16, 25) are quite sufficient to separate the two without 
difficulty. The most conspicuous vegetative differences are that in 
A. alpina the leaves are conspicuously marcescent; 7. e. remaining 
attached to the branches from one year to another after withering, and 
ciliate with long bristles, particularly towards the base, whereas in A. 
rubra they are distinctly deciduous and without long bristles along the 
margins. Fernald maintains (I. c.) that A. rubra is restricted to cal- 
careous soils but it is questionable if this is always the case. Speci- 
mens of the species—sterile plants as well as berries of the previous 
year—were collected, June 30, 1932, at Long Point, about 60 miles 
north of Churchill, west coast of Hudson Bay, by William Giissow, 
assistant to Dr. L. J. Weeks, Geologist, Dominion Department of 
Mines, Ottawa. Dr. Weeks reports that the formation at Long Point 
is granite and that, to his knowledge, no outcrops of calcareous rocks 
are to be found there. 

VACCINIUM ULIGINOSUM L. var. ALPINUM Big. 

Commenting upon the great diversity of Vaccinium uliginosum in 
Kamtchatka and also in Scandinavia, Hultén (Fl. Kamtch. pt. 4, p. 
40) admits that the North American and Greenland “var. alpinum 
Big. . . . seems to be a comparatively distinct, small-leaved 
type. . . .’ Thewriter would goa step farther and, with Fernald 
(Ruopora, 25, 24) and Porsild (Medd. Groenl., 58, 135 sub. nom. 
Myrtillus uliginosa var. microphylla) would consider it a well marked 
microphyllous variety, with the leaves glabrous on both sides. It 
may be worthy of note that the berries have a red pulp (Lange, 
Consp. Fl. Groenl. 91) and, according to Porsild (1. ¢.) “are very 
~ juicy and palatable and are much coveted by Europeans in Greenland.” 
In the European V. uliginosum the berries have a colourless juice and 
an insipid, watery flavour; consumed in large quantities they may 
cause headache and nausea (cfr. Lindman, Bilder Nord. FI., 102, and 
Hegi, Ill. Fl. Mittel-Eur. 5, pt. 3, 1681). 

Nortu Devon Istanp: Dundas Harbour (1927); Barrin IsLanp: 
Pond Inlet; Lake Harbour (1927). QuEBeEc: Port Burwell; Wolsten- 


holme; Smith Island; Port Harrison (1928). SourHampron ISLAND: 
Coral Harbour (1928). Krrwatin: Chesterfield Inlet (1928). 
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Among synonyms of V. uliginosum var. alpiwum cited by Fernald 
(I. c.) is V. uliginosum 8. pubescens Lange. This, however, is a macro- 
phyllous variety differing from the ordinary uliginosum in having the 
leaves puberulent below. It is, as indicated by Porsild (Medd. 
Groenl. 50, 381), the same as V. pubescens Wormsk). 

Another synonym of var. alpinum cited by Fernald is V. wliginosum, 
subsp. microphyllum Lge. This dwarf-leaved plant was described as 
having the leaves the glabrous or rarely puberulent (Consp. Fl. Groenl., 
91). It, therefore, includes two elements, the glabrous-leaved one 
being identical with var. alpinum Big. and the puberulent-leaved one 
representing an unnamed variety. For the latter the name Langea- 
num is proposed. 

According to the writer’s views the trend of variation within V. 
uligonosum sensu ampl. in North America and Greenland may be 
expressed as follows: 


1. Macrophyllous 


93, ILCERE CA OrROUIE) Gok [ovo IGE. 5 ooo oe nas ae So kc asec cae var. typicum 

2. Leaves puberulent underneath.................... var. pubescens Lge. 
1. Microphyllous 

Der loeavese a brOuskant 0 lOve! Cc Cs eiiet tien ines ae ane var. alpinum Big. 

2. Leaves puberulent underneath................... ..var. Langeanum. 


V. uLiciINosuM L. var. Langeanum, n. var. V’. uliginosum L., subsp. 
microphyllum Lge. pro parte.—Folia pagina inferiore minute puberula; 
ceterum ut V. uliginosum L. var. alpinum Big. 

Dwarf shrub. Leaves up to about 1 em. long, minutely puberulent 
underneath.—QUEBEC: Port Harrison, Aug. 18-20, 1928, No. 120,768. 
Tyre in National Herbarium of Canada. 

ARMERIA LABRADORICA Wallr. 


Simmons (Fl. Ellesm., 34) maintains that the Armeria (sub. nom. 
Statice) of the subsection Holotrichae of Boissier in arctic North 
America belongs to S. maritima var. sibirica. In his Phytog. Am. 
Arct. Archip., p. 120, he modifies his assertion by saying that “the 
usual arctic form . . . is var. sibirica.’”’ The Canadian Arctic 
Armeria, however, as represented by numerous collections in the 
National Herbarium of Canada, including twenty of the writer’s own, 
does not belong to A. sibirica. The latter, according to the original 
description in DC. Prodr., p. 678, has obtuse leaves, and the bracts 
slightly shorter than the fruiting calyx. All the Canadian Arctic 
Armeria material which the writer has seen has the leaves from sharply 
acute to acutish, and the bracts are as long as or longer than the fruit- 
ing calyx. It, as rightly pointed out by Blake (RHopora, 19, 1-9) is 


1934] | Malte,—Critical Notes on Plants of Arctic America 185 


A. labradorica Wallr. Concerning this species, Simmons (Fl. EIl., 36) 
says: “Specimens from Labrador lying in the Nat. Hist. Mus. her- 
barium (London) had the outer bracts of the involucre rather narrow 
and pointed, without membranaceous margin, which accords with 
the description. Their most noteworthy character is not mentioned 
in the description, viz., that the calyx is so minutely and scarcely 
perceptibly pubescent as to be nearly glabrous on the ribs as well as 
between them.’ The latter part of the statement, however, is cer-— 
tainly not applicable to A. labradorica in general. In all the specimens 
from the Canadian Arctic which have been examined—and they 
amount to several hundreds—the mature fruiting calyx is densely 
strigose with long, stiff hairs on the ribs and between them. What the 
pubescence on the calyx in A. sibirica is like, the writer is not prepared 
to say, on account of sufficient material not being available. Speci- 
mens from Waigatch and Nova Zembla, however, in the Kew her- 
barium, named 4A. sibirica, have the calyx softer, much shorter, and 
much more sparsely pubescent than has A. labradorica. 

As Blake has shown (I. c.), A. labradorica is quite a variable plant. 
Two varieties are recognized under Statice labradorica, viz.: genuina! 
and var. submutica. In the former the calyx and lobes are long- 
cuspidate (the cusps 0.4-0.5 mm. long); in the latter they are acu- 
minute to short-cuspidate (the cusps 0.2 mm. long or less). All the 
collections made by the writer belong to the var. submutica. This 
occurs in two forms, viz. f. glabriscapa and f. pubiscapa. 

A. LABRADORICA Wallr. var. submutica (Blake), n. comb., f. 
glabriscapa (Blake) n. comb. Statice labradorica (Wallr.) Hubbard 
& Blake, var. submutica Blake and f. glabriscapa Blake, Ruopora, 
19, 7.1917. Barrtn Isuanp: Arctic Bay (1927); Cape Dorset (1928). 
QuesBec: Port Burwell (1927); Port Harrison (1928). KrEwatin: 
Chesterfield Inlet (1928). ; 

A. LABRADORICA Wallr. var. suBMuTICA (Blake) Malte, f. pubiscapa 
(Blake), n. comb. Statice labradorica (Wallr.) Hubbard & Blake, 
var. submutica Blake, f. pubiscapa Blake, Ruopora. 19. 7. 1917. 
Nortu Devon Istanp: Dundas Harbour (1927). Barrin Istanp: 
Lake Harbour (1927). QuersBec: Port Burwell; Wakeham Bay; 
Wolstenholme (1928). 

The two forms are listed separately chiefly because Wallroth’s 
original description of A. labradorica is of a plant with pubescent 
scape (fide Blake, 1. c. p. 4). In the writer’s opinion, however, the 


1 ARMERIA LABRADORICA Wallr. var. genuina (Blake), n. comb. Statice labradorica 
(Wallr.) Hubbard & Blake, var. genuina Blake, RHovora, 19, 6, 1917. 
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presence or absence of pubescence on the scape Js a quite insignificant 
character taxonomically. In some of the collections the pubescence 
is very conspicuous, but in others the scapes are better described as 
finely puberulent than as pubescent. 

As more material becomes available, it may even be difficult to 
uphold vars. genuina and submutica as separate varieties. There is a 
collection from Mt. Albert, Gaspé Peninsula, Que., by M. L. Fernald, 
L. Griscom, K. K. Mackenzie and L. B. Smith, July 24, 1923 (Gray 
Herb. No. 25,980; Nat. Mus. Can. No. 113,441) which Blake has 
referred to var. submutica f. glabriscapa. This collection is represented 
in the Ottawa herbarium by two specimens. In one of them some of 
the fruiting calyces have the lobes cuspidate with true cusps up to 0.4 
mm. long, as in var. genuina, while others, from the same head, have 
the calyx-lobes acuminate or very short-cuspidate as in var. submutica. 

CASTILLEJA PALLIDA (L.) Kunth. Krrewattin: Chesterfield Inlet 
(1928). 

Judging from the records in the National Herbarium of Canada, 
C. pallida (L.) Kunth, var. septentrionalis (Lindl.) Gray? is, in eastern 
and arctic British North America confined to the Gaspé Peninsula, 
eastern Quebec, adjacent parts of New Brunswick (and New England), 
Newfoundland, Labrador, the south shore of Hudson Strait, the east 
coast of Hudson Bay, and the east and south coasts of James Bay. 
The Castilleja of the pallida group which is found from the mouth of 
the Mackenzie River along the Arctic coast, and along the west 
coast of Hudson Bay down to Lat. 55° —60° N., is well marked from 
var. septentrionalis and is either the true pallida or a variety thereof. 
The two differ as follows: 


Bracts and flowers pale, leaves linear, entire.................... C. pallida. 
Bracts and flowers more or less purplish. 
Leaves lanceolate or broader; plant villose.............. C. unalaschkensis. 
Leaves linear, upper ones divided; plant slightly villous in the 
inflorescence only.” s:.aune ct esp oe ease ne eee eee C. elegans. 


1 Britton & Brown give C. pallida var. septentrionalis only as a synonym, claiming 
that the proper name for the plant is C. acuminata (Pursh) Spreng. This species, 
which is based on Bartsia acuminata Pursh, was described from Unalaschka in the 
Aleutian Islands, off the southwest corner of Alaska. Nevertheless, Britton & 
Brown assert that plants previously referred to this species (C. acuminata) from west 
of Hudson Bay are now regarded as distinct from it. What the western plants in 
their opinion are is not stated. It is quite difficult to understand how the Castilleja 
from Eastern Canada and the White Mountains to Hudson Bay can be identified 
with Bartsia acuminata. Pursh’s description contains the following: Bartsia “‘foliis 
alternis praelongo-linearibus, floralibus ovatis longissime acuminatis 3-nervibus, 
omnibus indivisis’’ (Fl. Am. Sept, 429). That is to say, B. acuminata is a plant with 
entire and very Jong-acuminate bracts. Britton & Brown’s description, as well as 
figure, of C. acuminata, however, is of a plant having the “bracts oblong, oval, or 
obovate, obtuse, dentate or entire.” 
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C. patiipa (L.) Kunth. Stem from almost glabrous to canescent 
below, lanate under the inflorescence. Leaves pubescent or puberulent, 
the upper more or less lanate, entire, or the upper cleft. Bracts 
pubescent, generally lanate on the nerves and margins. Galea densely 
crisp-pubescent on the back. 


Simmons maintains that specimens collected by Anderson and re- 
ported by Armstrong as C. pallida (determined by J. D. Hooker) from 
Banks Island and Victoria Island belong to var. septentrionalis. The 
geographical distribution of var. septentrionalis seems, however, to 
exclude them from that variety. 


C. patuwa (L.) Kunth var. sEPTENTRIONALIS (Lindl.) Gray. 
Stem glabrous or nearly so below, short pilose-hispid or slightly 
lanate above. Leaves glabrous, entire. Bracts glabrous, or ciliate on 
the nerves and margins, rarely finely pubescent all over. Galea finely 
puberulent. 

CASTILLEJA unalaschkensis (Cham. & Schltd.), nov. comb. 
C. pallida var. unalaschkensis Cham. & Schltd. in Linnaea 2, 1827, 581; 
Ostenfeld, Kristiania Vid. Selsk. Skr. 1910, 64. Perennial with as- 
cending stems, about 15 em. puberulent and villose, especially densely 
above with long white hairs; leaves broadly lanceolate to lanceolate- 
ovate, densely puberulent, bracts only very little paler than the 
leaves; calyx and corolla dull-purple, galea about 8 mm. long, lower 
lip about 5 mm. not nearly as saccate as in C. pallida—YuKon: 
Herschel Island; (Yukon, Alaskan islands). 

CaASTILLEJA elegans, nov. sp. C. pallida Can. Arctic Exp. Pt. A, 5, 
1921, 19 (ex prin. parte), non (L.) H. B. K. Perennis; caulibus e rhizo- 
mate pluribus inferne glabris inflorescentiam versus villosis; foliis glabris 
linearibus; superioribus trilobatis, lobis lateralibus angustissimis, 
mediano majore; bracteis lanceolatis, plerumque foliorum situ divisis, 
vel integris, pallide purpureis; corolla ca. 2.5 cm. longa, puberulente 
pauloque sericea, pallide purpurascente, galea ca. 8 mm. longa, labio 
inferiore ca. 5 mm. longo, saccato. 

Perennial with several stems 15 em. high from a rootstock, glabrous 
below and on the leaves, villous toward the inflorescence; leaves 
linear, the upper divided into two very narrow lateral lobes and a 
large mid-lobe; bracts lanceolate, usually divided in the same way or 
entire, lanceolate, light purplish; corolla about 2.5 cm. long, puberu- 
lent and somewhat silky, light-purplish; galea about 8 mm. long; 
lower lip about 5 mm. long, saccate——Norruwest TERRITORIES: 
South coast of Coronatiom Gulf, Mouth of Tree River (TYPE in Nat. 


Herb. Canada, No. 98,899). 


1 Generally the bracts are entire or shallowly lobed, as in var. septentrionalis. A 
collection from the mouth of True River, south coast of Coronation Gulf, by J. R. 
Cox and J. J. O'Neill, July 19, 1915, has some of the lower bracts deeply cleft in 
linear to lanceolate segments which reach a length of 1 cm. or more. It may perhaps 


represent a new species. 
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Prepicunaris capirata Adams. ELLESMERE IsLanD: Bache Penin- 
sula (1927). Norra Devon Istanp: Dundas Harbour (1927). 
Barrin Istanp: Arctic Bay (1927). SourHampron IsLanp: Coral 
harbour (1928). 

Britton & Brown (3, 222) state that the colour of the corolla is 
“described as white,’ and Simmons (EIl., 26) maintains that it is 
yellow. In all the flowering specimens seen by the writer the corolla 
was dull yellow with the top of the galea tinged with rose or purplish. 

According to Simmons (I. c. 27) the species “grows chiefly in 
marshy soil” but may also occur (I. ec. 26) in dry places. The writer 
found it generally occupying small gravelly ridges or dryish slopes, 
often accompanied by such typical dry land plants as Elyna Bellardi 
(All.) Koch and Carex nardina Fr. 

P. ranata Cham. & Schlecht. Barrin Istanp: Arctic Bay; Pond 
Inlet (1927); Lake Harbour (1928). QuEBEc: Wakeham Bay (1927, 
1928). SouTHAMPTON IsLAND: Coral Harbour (1928). 

According to Simmons (EIl., 31), P. lanata is on Ellesmere island 
found “mostly in rather wet places having a dense, vegetation, but it 
was also found on gravelly bottom, along rivers together with Carices.” 
In West Greenland, according to Porsild (Medd. Groenl., 58, 143), it 
occurs “in poor and open heath, often in gravelly barrens far away 
from other plants,” and in western arctic America Johansen records 
it both from swampy depressions (Can. Arct. Exp. 5, Pt. C, 37) and 
from dry, sandy, or gravelly soil and ridges (I. ¢., 41 and 43). 

The writer observed it on barren, gravelly flats and on dry slopes 
and ridges. 

P. nirsuta L. ELLESMERE IsLanp: Bache Peninsula, Craig Har- 
bour (1927). Norra Devon Istanp: Dundas Harbour (1927). 
BarFin Isuanp: Arctic Bay; Pangnirtung (1927); Cape Dorset (1928). 
QueEBeEc: Wakeham Bay; Wolstenholme (1928). Krrwattn: Chester- 
field Inlet (1928). 

On Ellesmere Island, Simmons (I. c. 29) observed this species 
“chiefly in grassy places, rock ledges as well as on evener loamy 
ground, by the side of brooks, ete., but also in more open gravelly 
places.”” On the other hand, Porsild (1. c. 143) asserts that in West 
Greenland it grows “on heath, gravelly barrens, seldom on open 


spots in bogs.” The writer found it a plant of decidedly moist habi- 
tats. 


CAMPANULA ROTUNDIFOLIA L. Quersec: Port Burwell (1928); 
Wakeham Bay (1927, 1928); Port Harrison (1928). 
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Witasek (Abh. Wien, p. 51) considers the Labrador Campanula of 
the rotundifolia complex a subspecies distinct from the typical C. 
rotundifolia and calls it C. Gieseckiana Vest ex Roem. & Schult. 

The original description of C. Gieseckiana Vest ex Roem. & Schul, 
(5, p. 89) reads: “caule unifloro, calyce corolla quadruplo breviore 
dentibus subulatis tenuissimis, germino obconico.” Witasek (p. 50) 
amplifies and modifies the original description by making the diag- 
nosis of C. Gieseckiana read, in part, as follows: “Caules 
parte inferiore subtiliter sed dense puberuli, striati, 1-3 flori. Folia 
caulina . . . summa in bracteas setaceas reducta. . . . Re 
ceptaculum breviter obconicum, ore lato; corolla sepalis erectis, 
lanceolato-subulatis duplo longior. _ 

Claiming subspecific recognition for C. OAR Witasek lays 
particular stress on the shape of the ovary, which is described as 
broadly obconic. According to Simmons (Ark. f. Botanik, p. 19), 
however, the shape of the ovary, while rather constant in arctic her- 
barium material, becomes like that of typical C. rotundifolia when 
specimens are cultivated in lower latitudes, as is done at the Botanic 
Garden of Copenhagen (lI. c., 19). Furthermore, in Fl. Dan., tab. 
2711, C. rotundifolia, var. arctica, which Witasek considers belonging 
to C. Gieseckiana, is figured as having the ovary ovoid, rounded at 
the base, as in typical C. rotundifolia. 

In the original description of C. Gieseckiana the calyx-lobes are 
said to be one-quarter the length of the corolla, while Witasek de- 
scribed them as half as long. To this modification of Witasek’s 
Simmons takes objection, emphasizing that the short calyx-lobes are 
particularly characteristic. The length of the calyx-lobes is, however, 
as Witasek herself points out, a quite unimportant character. The 
writer collected specimens from two colonies of Campanula, agreeing 
with the description of C. Gieseckiana, as given by Witasek, at Wake- 
ham Bay. In one of the colonies the calyx-lobes were about 5 mm. 
long, in the other about 8 mm. Furthermore, in a colony collected at 
Port Harrison the length of the calyx-lobes varied from 4 to 7.5 mm. 

Witasek describes C. Gicseckiana as having the lower part of the 
stem finely but densely puberulent. In the material collected by the 
writer the covering of the basal part of the stem is varying, ranging 
from rather densely puberulent to almost glabrous, and from very 


1C. Gieseckiana is listed by Witasek as if it were a species but it is abundantly 
clear from her discussions (1. c. p. 51 and Bot. Not., 1907, p. 162) that she considers 


it a subspecies only. 


190 Rhodora [May 


minutely puberulent to bristly-puberulent. The variation is on a par 
with that found, for instance, in the C. rotundifolia representatives 
occurring in the Ottawa district. These belong to C. intercedens Wita- 
sek. In this species (or “subspecies”’?), according to Witasek (p. 44), 
the stem has not the hairiness characteristic of the true C. rotundi- 
folia. That is to say, it is not uniformly hairy all around but the 
hairiness is restricted to the ribs; it is furthermore of a bristly charac- 
ter. In the Ottawa district the lower part of the stem of “intercedens” 
is finely bristly either all around or on the ribs only, or even is quite 
glabrous. The taxonomic value of the different types of covering of 
the lower part of the stem has, to the writer’s mind, been much over- 
rated by Witasek. 

As far as the Labrador, Hudson Strait, and Hudson Bay plant is 
concerned the writer is of the opinion that it cannot be considered 
worthy of subspecifie rank. 

As Witasek ( p. 51) points out, it is rather variable. Specimens 
collected at Port Burwell have the comparatively small and narrow 
corolla of typical C. rotundifolia and cannot, in the writer’s opinion, 
be held taxonomically distinct from it. 

Specimens collected at Wakeham Bay and at Port Harrison differ 
in having noticeably larger and wider corolla and may be referable 
to C. rotundifolia, var. arctica Lge. Witasek ( p. 51) maintains that 
in this variety the stems are always one-flowered. This is not correct, 
as is quite plain both from Lange’s Plate 2711 in Flora Danica and 
description, fase. 46, p. 6. Plate 2711 figures three specimens, two of 
which have one-flowered stems; the third has two branches with four 
flowers each. Similarly, the specimens from Wakeham Bay are one- 
flowered, whereas in those from Port Harrison the stems vary from 
one- to three-flowered. 

Whether the two types referred to should be regarded as distinct 
varieties, separated on the size of the corolla, the writer is not prepared 
to say, sufficient material not being available. Judging from Kruuse’s 
(Medd. Groel. 30, 257) records and Porsild’s (Medd. Groenl. 58, 147) 
observations, however, the size of the corolla in the Greenland C. 
rotundifolia seems to be a character too variable to be of much value 
taxonomically. The same is very probably the case in the Labrador 
complex. 

ERIGERON UNALASCHKENSIS and ERIOCEPHALUS. 


As Rydberg (Bull. Torr. Bot. Club, 37, 1910, 318) has pointed out, 
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the real E. uniflorus L. has not been found on the North American 
continent. In what has been called EF. uniflorus he says: “The in- 
volucre is more or less turbinate, tapering into the enlarged end of the 
stem, and black-hairy, while in the typical E. wniflorus the involucres 
are hemispheric, and more or less white-hairy, and the stem is not 
thickened.”” The North American so-called E. uniflorus, thus de- 
scribed by Rydberg, is E. pulchellus DC. 8. uwnalaschkensis DC. 
Rydberg elevated it to specific rank but, in doing so, he overlooked 
the fact that the plant had already been designated as a species by 
Vierhapper (Beih. Bot. Centralbl. 21, 1906, 492). The correct name, 
therefore, is E. unalaschkensis (DC.) Vierh. and not E. unalaschkensis 
(DC.) Rydb., as given in Rydberg’s “Flora of the Rocky Mountains 
and Adjacent Plains.” 

Concerning E. eriocephalus J. Vahl, Vierhapper (I. ¢., 512) considers 
it a form of EL. unzflorus, asserting that it is nothing but theend linkin a 
series of forms starting from the latter, and that the increased density 
of the pubescence in FE. eriocephalus simply signified an adaptation to 
a severe climate. Lindman (Bot. Not., 1910, pp. 161-164, and Sv. 
Dan. Flora, 1918, 530), on the other hand, having examined authentic 
specimens of E. ertocephalus from Greenland labelled by Vahl himself, 
which Vierhapper had not (1. c. 513), maintains that E. wniflorus and 
E. eriocephalus are two different species. The main differences be- 
tween the two are as follows: 

In E. uniflorus the heads are as a rule not over 15 mm. wide, and the 
involucral bracts are closely appressed and hirsute, the pubescence 
becoming much sparser toward the tips. In E. ertocephalus the heads 
are about 20 mm. wide or more, except in small and apparently 
starved specimens, or in specimens existing under unfavourable con- 
ditions in general; the bracts are loosely appressed, often squarrose, 
and densely and conspicuously lanate all over, the heads having a 
peculiar, touseled appearance. Lindman also emphasizes that in EL. 
ertocephalus the stem-leaves are longer than the internodes, whereas in 
E. uniflorus they are shorter, leaving the upper part of the stem bare. 
This character, however, is, judging from the rather large collections 
made by the writer, quite unreliable. 

Concerning the relationship between E. ertocephalus and HE. una- 
laschkensis, there can be no doubt that the two are different species. 
Simmons (Phytog., 126) thinks differently or at least doubts whether 
that is so, basing his doubt partly on the fact that they often are found 
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growing together. This is of course no argument. Indeed, to anyone 
who has had the opportunity of seeing them growing together it is 
abundantly plain that they are quite distinct. Porsild (Medd. 
Groenl., 58, 1920, 149) remarks that where they “are found together, 
e. g., on the coasts of Waygat, the differences in the colouring in the 
live state are very conspicuous.” An incident substantiating this 
statement may be related. When collecting at Cape Dorset, Baffin 
Island, 1928, the writer was ably assisted by a missionary, the Rev. 
H. A. Turner, a young Englishman who had had no botanical training 
whatever and who had not been in the Arctic before. Coming to a 
gentle, gravelly slope along a small rivulet, thousands of plants of 
Erigeron were found growing mixed. Pointing out that there were 
two kinds, one with dark purple and comparatively small heads and 
of low stature (EZ. unalaschkensis), and another with white woolly and 
decidedly larger heads (EL. ertocephalus) and taller, the Rev. Turner 
was asked to collect a large number of specimens from the mixed stand 
and to keep the two kinds separate. This he did without making a 
single mistake. 


E. UNALASCHKENSIS (DC.) Vierh. QueEBrEc: Port Burwell (1928); 
Wakeham Bay (1927, 1928). Barrin Istanp: Lake Harbour (1927); 
Cape Dorset (1928). 

E. ertocepHatus J. Vahl. QureBec: Wakeham Bay (1927). Bar- 
FIN ISLAND: Cape Dorset (1928). NorrHwest TERRITORIES: Chester- 
field Inlet (1928). 

MAtTRICARIA INODORA L., var. NANA (Hook.) Torr. & Gr. FI. N. 
Am. 2, 1848, 412. Pyrethrum inodorum . nanwm Hook., Fl. Bor.- 
Am. 1, 1833, 320 Chrysanthemum grandiflorum Hook., Parry’s 2nd 
Voy., 1825, App., 398, non Bouss., 1804. M. inodora L. Macoun, 
Cat. Pt. 2, 1884, 254, pro parte; Simmons, Phytogeogr., 1913, 126. 
M. grandiflora Britton, Mem. Torr. Bot. Cl., 5, 1894, 340; non Poir., 
1813. M. inodora, var. grandiflora Ostf., Skr. Vid-Selsk. Christiania, 
1909, No. 8, 25, 1910. Chamomilla Hookeri (Schultz-Bip.) Rydb., N. 
Am.-Flora, 34, Pt. 3, 1916, 231. 


This arctic and subarctic plant, which is characterized by being 
perennial, by its generally decumbent habit, by fleshy leaves, and by 
its broadly dark-brown- or black-margined involucral bracts, is very 
different in appearance from the ordinary M. inodora and has been 
regarded a species of its own, e. g. by Britton and Rydberg. Britton 
raised it to specific rank (Mem. Torr. Bot. Cl., 5, 1894, 459) under the 
name of M. grandiflora (Hook.) Britt. This name, however, is 
illigitimate, as there already was a M. grandiflora Poir. According 
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to Rydberg (N. Am. FI. 34, Pt. 3, 1916, 231), the name of the plant, 
when considered a species, should be Hookert. Rydberg places it 
under Chamomilla and makes the combination C. Hookeri (Schultz- 
Bip.) Rydb. (1. ¢.). 

Ostenfeld (Skrifter Vid.-Selsk. Christiania 1909 No. 8, Dn 2a; 
Christiania, 1910) considers it a variety of M. inodora and calls it 
M. inodora L. var. grandiflora Hook. Hooker’s Chrysanthemum grandi- 
florum, while the oldest specific name, is, however, not the oldest 
varietal one. This is Pyrethrum inodorum var. nanum Hook., Fl. Bor.- 
Am. 1, 320, 1833. It was transferred to Matricaria by Torr. & Gray, 
Fl. N. Am., 2, 1843, 412. The correct name for the plant as a variety 
is, therefore, M. inodora L. var. nana (Hook.) Torr. & Gray. 

While, as already stated, the plant is strikingly different from the 
common M. znodora, the writer, nevertheless, does not feel justified 
to treat it as a distinct species, the main reason being that similar 
forms of ordinary M. inodora from the shores of southern Sweden have 
been observed. These forms, variously interpreted as var. borealis 
Hartm., var. maritima (L.) and subsp. maritima (L.) are perennial 
and more or less decumbent, with fleshy leaves and dark-brown to 
almost black involucral bracts. In their extremes they are very 
similar to the arctic and subarctic plant under consideration, but 
intermediates between them and ordinary M. inodora occur. 

QueBec: Wakeham Bay (1928). Barrin Istanp: Cape Dorset 
(1928). SourHampron Isuanp: Coral Harbour (1928). Norrawest 
TeRRITORIES: Chesterfield Inlet (1928). 

ARNICA ALPINA (L.) Olin, Diss. II, 1799. 

The name of this plant is by some authors ascribed to Olin & 
Ladau—sometimes misspelled Laden or Ladan. According to infor- 
mation kindly supplied by Dr. G. Samuelsson, Stockholm, Olin was 
the author of the Dissertation where the name alpina, as a specific one, 
first appears. Ladau was only “respondent” and, consequently, the 
correct name is A. alpina (L.) Olin, a combination which is correctly 
used in all modern Scandinavian floras. 

A. alpina is quite variable in respect to the pubescence of the leaves. 
In some forms the leaves are glabrous or nearly so on both surfaces, 
in others they are prominently pubescent on both surfaces. 

QueBec: Wakeham Bay (1928); Wolstenholme (1928). Barrin 
Isuanpb: Lake Harbour (1927). 
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Tur OccurRENCE or LivroRELLA AMERICANA IN NEw York.—In 
1879, Pringle collected on the Vermont side of Lake Champlain a 
rare little aquatic member of the Plantaginaceae, then identified with 
Littorella uniflora (.) Aschers., more recently described by Fernald* 
as a new species, Littorella americana Fernald. The distribution of 
this species as recorded by Fernald is, Newfoundland, Nova Scotia, 
Ontario, Maine, Vermont and Minnesota. 

On the basis of Pringle’s Vermont collection House? included 
Littorella americana in the Flora of New York State with the remark, 
“and hence to be expected in northern New York.” Although the 
original Pringle collection was made 54 years ago, this species does 
not seem to have been collected in New York State. 

On August 24, and again on August 31, 1933, the writer, accom- 
panied by Mr. R. T. Clausen, collected Littorella americana along the 
south end of Long Lake, Hamilton County, New York. This locality 
is about 50 miles due west of Crown Point, New York, on Lake 
Champlain. The plants occurred in extensive grass-like areas on a 
muddy shore exposed by extremely low water and also submerged in 
shallow water to a depth of one meter, in association with Subularia 
aquatica L., Gratiola aurea Muhl., Eriocaulon septangulare With. and 
Sagittaria graminea Michx. 

The Long Lake material of Littorella americana has leaves from 
2-9 cm. long and peduncles of the staminate flowers from 1-4 cm. 
long. The maximum lengths exceed the measurements recorded for 
this species by Fernald. 

Specimens have been deposited in the herbarium of Cornell Uni- 
versity and in the Gray Herbarium.—W. C. Muernscuer, Cornell 
University. 


Four Forms or Massacuusetts PLants. 


XYRIS CAROLINIANA Walt., forma phyllolepis, f. noy., bracteis 
sepalis petalis carpellisque omnibus foliaceis lanceolatis; seminibus 
nullis—MassacHusetts: one clump with normal and fertile YX. 
carolinvana in a small quagmire in woods south of Sparrow Young’s 
Pond, Chatham, August 20, 1918, Fernald & Long, no. 16,505 (TYPE 
in Gray Herb.). 


1 Fernald, M. L. The North American Littorella. Ruopora 20: 61-62. 1918. 


2 House, H. D. Annotated list of the Ferns and Flowering Plants of New York 
State. N. Y. State Mus. Bul. 254. 1924. 
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Xyris caroliniana, forma phyllolepis is presumably a vegetatively 
reproducing form, quite comparable with the forms in Juncus pelo- 
carpus Mey., Cyperus dentatus Torr. and other species in which 
vegetative or leafy shoots replace the flowers. 

SALIX TRISTIS Ait., forma curtifolia, f. nov., foliis anguste cuneato- 
obovatis 1.3-3 cm. longis 0.6-1.7 cm. latis, apice rotundatis subtus 
griseo-tomentosis, supra opacis subgriseis——Massacuuserts: dry 
open sand, Sandwich, October 23, 1922, Fernald (rypr in Gray Herb.). 

An extraordinary departure, in its short round-tipped cuneate 
leaves, from ordinary Salix tristis, which has linear-oblanceolate 
elongate and acute or subacute foliage. Another striking departure 
from conventional S. tristis (with foliage opaque and grayish-pubes- 
cent above) is 

S. TrisTis Ait., forma festiva, f. nov., foliis lineari-oblanceolatis 
subtus griseo-tomentosis supra laete viridibus glabris lucidis.— 
Massacuusetts: along cartroads in dry oak and pine barrens, 
Bourne, August 21, 1919, Fernald & Long, no. 18,315 (TYPE in Gray 
Herb.). 

APIOS AMERICANA Med., forma cleistogama, f. nov., corollis 
minutis clavatis e calyce vix exsertis clausis——MASSACHUSETTS: 
along old road in woods and thickets bordering salt marsh along 
Herring River, West Harwich, August 16, 1918, Fernald & Long, 
no. 17,002 (TYPE in Gray Herb.). 

Apios americana, f. cleistogamaformed a considerable tangle, uniform 
in having greenish, minute unexpanding corollas which scarcely 
protrude from the calyx. Neighboring colonies had the normal 
expanded flowers.—M. L. FERNALD, Gray Herbarium. 


Notes on Rocky Mountain PLANTS.—SALIX PSEUDOLAPPONUM V. 
Seemen, var. subincurva, var. nov., ramis tenuioribus; folia angus- 
tiora, oblongo-oblanceolata, 11 x 45 mm., ad basin longe attenuata.— 
Cotorapo: Above Lawn Lake, Rocky Mountain National Park, 
alt. 11,100 ft., August 5, 1931. L. Kelso 3503 (ryPe, in my collection). 
Urau: Bullion Canyon, in and near the Gorge, July 27, 1905, Rydberg 
and Carlton 7250. 

Branches more slender; leaves narrower, oblong-lanceolate, 11 x 45 
mm., subincurved, long-attenuate at the base; otherwise similar to 
the typical form of the species. 

SALIX BRACHYCARPA Nutt. var. alticola, var. nov., planta 12-17 
dm. alta, ramis tenuioribus; folia angustiora, anguste oblongo- 
oblanceolata, 6 x 24 mm., subincurva; ad basin longe attenuata; 
amentis laxis, oblongis, 2-2.5 em. longis—CoLorapo: Near Fairplay, 
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alt. 10,500 ft., August 10, 1932. L. Kelso 3459 (ryPe, in my collec- 
tion). 
ce 12-17 dm. high; branches more slender; leaf narrower, 
narrowly oblong-oblanceolate, 6 x 24 mm., subincurved, long-at- 
tenuate at the base; aments lax, oblong, 2—2.5 em. long; otherwise 
similar to the typical form of the species. 

SaLrx LuTEA Nutt., var. desolata, var. nov., ramis gemmis et foliis 
juvenilibus dense albescenti-villosis—Arizona: Indian Gardens, alt. 
3,800 ft., August 25, 1913. EH. A. Goldman 2237 (ryPx, in U.S. Nat. 
Herb.). 

Young branches, buds, and leaves densely white-villous; otherwise 
similar to S. lutea var. ligulifolia Ball. 

x Satrx Solheimii, hybr. nov. (S. nivalis & S. Dodgeana), S. nivali 
similis sed ramis tenuioribus; folia adulta sicca per secundum annum 
vel plures annos persistentia; folia tenuiora, ovata vel elliptica, num- 
quam subrotunda, 6-12 mm. longa; pagina superior non inciso- 


reticulata, nervi primarii (sed numquam secondarii) satis incisi;, 


subtus numquam albescentia, numquam elevato-reticulata; foliis 
juvenilibus ad apicem pubescentibus; amenta sessilia, floripus 2-3. 

S. Dodgeanae similis sed nervi primarii paginae superioris foliorum 
plus incisi, 6-12 mm. longa; ovaria pubescentia——MontTana: Yellow- 
stone Natl. Park, Electric Peak, alt. 10,000 ft., July 27, 1931. L. 
Kelso 3,3131% (ryp8, in my collection). 

Similar to S. nivalis but branches thinner; dead leaves persistent 
for two or more years; leaf thinner, ovate or elliptic, never rounded, 
6-12 mm. long; upper surface of the leaf not incised-reticulate, only 
the primary nerves incised; below never whitish, never reticulated; 
young leaves pubescent at the apex; ament sessile, 2-3-flowered. 

Similar to S. Dodgeana but primary nerves more incised on the 
upper surface of the leaf. 


Schneider, in his key to this group, Journ. Arn. Arb. III, 107. 1921, 
says the leaves of S. Dodgeana are not persistent. My specimens 
show that they are as persistent as in S. phlebophylla or S. cascadensis. 

I am naming this hybrid after Dr. W. G. Solheim, Associate Pro- 
fessor of Botany at the University of Wyoming, who gave much 
assistance to Mr. Kelso when collecting in that state-—E. H. Ketso, 
Washington, D. C. 


Volume 36, no. 424, including pages 101-132 and plates 281-283, was issued 
6 April, 1934. 
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NOTICE TO SUBSCRIBERS 


Subscription revenue covers less than one-half the total cost of publication 
of RHopora. The strictest economy will be necessary to permit future publi- 
cation on the same modest scale as has obtained in recent years. 

About one-third of our subscribers file their renewal orders through com- 
mercial subscription agencies which habitually deduct 10% from every re- 
mittance as a commission. 

Many remittances reach the management in the form of drafts or checks 
which are subject to bank collection and exchange charges of varying amounts, 
owing to Clearing House rules. 

Beginning January 1, 1932, the subscription rate to RHopoRA will be 
$2.00 net per annum payable in Boston or New York funds or their equivalent 
(i. e. drafts or postal money orders which are collectible in Boston at par). 
All subscription orders from agencies must be accompanied by remittances 
at the net rate without deduction. Hence all subscribers who require the 
convenience of agency service must regard the subscription rate to RHORORA 
as $2.00, plus the charges of agents. 


NOTICE TO CONTRIBUTORS 


In accordance with the Editorial Announcement of March, 1931, that 
Ruopora will follow the provision of the International Rules of Botanical 
Nomenclature, that the publication of names of new groups will be valid only 
when they are accompanied by a Latin diagnosis, contributors are notified 
to see that all new species or other groups proposed by them for publication 
in RHopoRA have Latin diagnoses. If desired by contributors, the Editorial 
Board of Ruopora will undertake (with charges at cost for matter of con- 
siderable length) to have their English diagnoses converted into Latin. 


DUPLICATE BOOKS FOR SALE 


Barnes, C. R. Analytic Keys to the Geneta and Species of 
North American Mosses. Revised and extended by F. DeF. 
Heald. 212 p. Madison. 1896. Unbound 


Druery, C. T. British Ferns and their Varieties. Cloth. 
8 vo. 458 p. 40 colored plates, 96 nature prints, 319 figs. 
London. 


Hooker, W. J. Exotic Flora containing figures and descrip- 
tions of new, rare, or otherwise interesting Exotic Plants, 
especially of such as are deserving of being cultivated in 
our gardens. 3 vols. 232 colored plates. Large 8 vo., 
cloth (binding of 2 plates partly broken). Edinburgh. 
1823-27 $20.00 


Mohr, C. Plant Life of Alabama. An account of the distri- 
bution, modes of associations and adaptations of the Flora 
of Alabama, together with a systematic catalogue of the 
plants growing in the State. Alabama ed. Montgomery. 
8 vo: L901, pp. O21 


Prices do not include cost of transportation. 
Address Librarian, 


GRAY HERBARIUM of HARVARD UNIVERSITY, 
Cambridge, Mass. 


Early Volumes of Rhodora 


A limited number of the earlier volumes can still be supplied. Lib- 
raries and other subscribers needing to complete their sets should 
communicate with LupLow Griscom, Museum of Comparative Zo- 
ology, Cambridge, Mass. 


For Sale: Pamphlets relating to the Flora of New England. 


Batchelder, F. W. Preliminary List of Plants .... of Manchester, New 
Hampshire. 1909. 59 pp 


elegeriy E. Some Natural Violet Hybrids of North America. 
pp., ill 


Brainerd, E. Violets of North America. 1921. 172 pp., 25 colored pls., fig.. 
Hervey, E. W. Flora of New Bedford. Revised Ed. rortz. 
Jesup, H. G. Flora and Fauna of Hanover, N. H. 1882. 


The above are perfect as to contents, but in some cases the covers are discolored or 
irty: if 
Address Librarian, New England Botanical Club, 
Gray Herbarium, Cambridge, Mass. 


